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1 - Heimreich, Hackman, & Fouihee 

1 .  Introduction i 
Commercial auiaf-ion is demonstrably the sa+es.t form ot ma.=.s 

transpor tat i crn in terms ct deaths and injuries per pasrenger 

i n i  les tr-awe1 l e d .  Howewer, &+pi te t h e  statistical ly low 

probabi 1 i t:i. o+ an accident occurin9 on an:.' given f i  ight, the 

record indicates clearly that there is a significant incidence o+ 

sub-standard per+orinance by + I  iyhtcrews. Data to support this 

inclucie reports to the Federal Auiation Administration (F-AA) of 

aci i den t s ,  n e w  mi S=.SS and other performance-related events and 

saiety-related incidents reported under the WA spcnsored, NASA 

run Auiation Sa+etr Reporting System CASZSI ,  which grants 

reporting parties immun i tr in m o s t  C ~ S B S  frcm Federal. action for 

reporting errors in t h e  aviation system. Analyses of data 

accurnulated this system and by t4ational Trasportation Safety 

Board <NTS8> investigations ot accidents zuacest that 

appr~oxirrlateIy two-thirds of accidents and incidents can be 

goal endorsed by ai r I i tie managernen t ,  by p i 1 o t s  and the i r 

organizations, an ti marldated b y  the Federal Aviation 

Administration ( F M > .  Indeed, +or airl ines operating under Part 

121 of the Fideral Aviation Regulations, performance - e u a l u a t i m  

of all pi lots,during I ine operations and in t h e  per+ormance o+ 

standard maneuvers and emergency procedures in a i1 ight simulator 

-_  is required annually. 

T h s -  environment in which commercial flight operations occur 

has  chanqed dramatically since the deregulation o f  airl ine 
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u p e r a t  ion=. i ri 1978.  S e l ~ e r a l  c a r r  i e r s  h a v e  +ai  1 e d  a n d  c s a s a d  

o p e r a t  i o r i s  a n d  netu, I cw ccrst c s r r  I e r s  h a u s  p r o 1  i f e r a t e d .  Th I 5 h a s  

l e d  to u n s e t t l g d  worKirl2 cor ld i  t i o n s  for m a n y  p t  l o t a ,  p r e s s u r e s  

t o r  i n c r e a s e d  f l y i n g  t i m e  and p r o d u c t i u i t r ,  a n d  t h e  h i r i n g  of 

s u t s t a n t i a l  riumberS a+ p i  l o t s  n e w  t o  a i r  t r a n s p o r t  c p e r a t i o n s .  

Given t h e  d ? m o n s C r a t e d  v a r i a k i i l  i t r  i n  p i l o t  p e r f o r m a n c e  a n d  ' t h e  

e x t e n c . i u e  c h a n g e s  i n  t h e  i n d u s t r y  s i n c e  d e r e g u l a t i o n , .  t h i s  

w o u l d  scem t o  be  a p a r t i c u l a r l y  good t i m e  t o  t a k e  a f r e s h  look' a €  

a s s e s m e n t  p o l  i cy  and p r a c t i c e  i n  c o m m e r c i a l  a v i a t i o n  i n  t h e  U.S. 

11. C o n t e x t  

'1'0 e u a l u a l e  t h e  s t r e n y t h s  a d  weak'nesses oS t h e  c u r r e n t  

5:s'stein o+ p i  l o t  p e r + o r m a n c e  e v a l u a t i o n ,  w e  n e e d  t o  u n d e r s t a n d  t h e  

1 1  i skor-i cal  r o o t s  of a ~ s . x s m e n  t p r a c t i c e s  a r i d  t h e  al t e r n k t  i u e s  

auai f a b l e ,  i n c l u d i n g  w h a t  h a p p e n s  i n  o t h e r  c o u n t r i e s .  T h i s  

s e c t i o n  p r o u ' i d e s  a h i e +  Iaok a t  h i s t o r y  a n d  s e l e c t e d  c o n t r a s t s  

of U.S.  w i t h  f o r e i g n  p r a c t i c e s .  

H i s t o r i c a l  B a c k g r o u n d  

l h e  m o s t  s i g n i f i c a n t  e u e n t  i n  t h e  h i s t o r y  ot p i l o t  s e l e c t i o n  

was W o r l d  War 11 w h i c h  c r e a t e d  a d e m a n d  f o r  t h e  a c q u i s i t i o n  a n d  

t r a i n i n g  ui l a rge  rrumt3er.z. ot c o m p e t e n t  a i r m e n  f o r  b o t h  c o m L a t  a n d  

s u p p o r t  roles. The A r m y  A i r  Corps c r e & t e d  a s t r u c t u r e  f o r  t h e  

s c r e e n i n g ,  t r a i n i r r g ,  a n d  e u a l u a t i o n  o f  large n u m b e r  o + - c a n d i d a t e s  

and accomol i s h e d  t h i s  w i t h  remarKable s u c c e s s .  C e n t r a l  t o  t h i s  
/ 

ent ieauor  w a s  the mobi 1 i z a t i o r r  of most o t  t h e  l e s d i n q  A m e r i c a n  

p s y c h o l o g i s t s .  w h o  a b a n d o n e d  academia  t o  s o l v e  t h e  p r a c t i c a l  

p r o b  

a P P  I 

- . .  

ems s u r r o u n d i n g  t h e  s e l e c t i o n  a n d  t r a i n i n g  ot h o r d e s  o+ 

c a n t s  w i t h  l i t t l e  or  n o  b a c k g r o u n d  i n  a u i a t i o n .  I-luch of t h o  



i 'escarch s u r r o u n d i n g  p i l o t  s 5 l e c t i o n  was c o m p i l e d  a n d  e d i t e d  b y  

A r t h u r  W. Me1 t o n  a+:te~- t h e  war (Me1 t o n ,  1'3473. The v o l u m e  

It i gh 1 i g h  I s  t h e  r e n i z r k ' s t l  e acconip l  i shimen ts i n p r o g r m  d + l ~ e l  opmen  t 

a5 we1 1 as r e v e a l  i n g  t h e  s t a t i s t i c a l  1 i m i  t z t i o n s  o f  r e s a a r c h  i n  

t h e  p r e - c o m p u t z r  era. 

I n  a11 oi t h e  WW 1 1  re.ssar-ch o n  p i l o t  s e l e c t i o n ,  t h e  

c r i t e r i o n  o-i: S U C C Q S S  wa= c c m p l e t i o n  o f  or e l i m i n a t i o n  f r c m  p i l o t  

t r a i i l i r r g .  I n v e s t i g a t o r s  w e r e  p l a q u e d  by t h e  f a c t  t h a t  t h e  

c r i t e r i a  +or  e l  i m i n a t i o l i  w e r e  l a r g e l y  s u b j e c t i v e .  A l t h o u g h  

a i t e r n p t s  w e r e  made to s t a n d a r d i z e  g r a d i n g  a n d  t o  o b t a i n  r a t i n g s  

+ r a n  mu1 t i p l e  i n s t r u c t o r s ,  s u b . j e c t i v i  t y  i n  e v a l u a t o r  j u d S r r l e n t  was 

n u l  e l  i m i n a t e d .  Fort;+ y e a r s  l a t e r ,  s u b j e c t i v i  t y '  r e m a i n s  a 

d i s c o n c e r t i n g  i s z . u e  f a r  b o t h  p i l o t s  a n d  t h e i r  e v a l u a t o r s .  W h i l e  

c r i  Ceria f o r  e v a l u b t i n q  s t a n d a r d  e u o l u t i o n s  h a v e  i m p r o v e d  and 

c o m p u t e r s  a1 1 ow t h e  p r  e c  i sz m e s s u r e m e n t  oi c o n t r o l  m&rt i p u l  a t  i o n  

i n  trot11 a i r c r a f t  aird s i m u l a t o r s ,  t h e  c r i t i c a l  areas o+ . j u d q m e n t  

and d e c i s i o n - t n a g ~ n g  a r e  s t i l  I r a t e d  s u b j e c t i v e l y  w i t h  1 i m i t e d  

e i f o r t s  t o  t r a i n  e v a l u a t o r s  i n  t t i e  a s . s a s s m s n t  o+ tl;i.rs issues.!  t o  

s t a n d a r d i z e  t h e m ,  a n d  t o  r e $ i n e  a t e c h n o l c q y  o i  e v a l u a t i o n .  

I n  Crrie c r i  t t i e  major- s t u i i s s  oC t r a i n i n ;  s u c c e s s  c o n d u c t e d  

i n  1?42, t h e  r e l a t i v e  i r n p c r t a n c e  a+ +our major  c a t e q o r i e s  of 

p e r - i o l - m a r i c e  w a s  t a b u  1 a t e d  b y  can ipu  t i n g  t h e  p e r c p n  t ;rges of 

e l  i m i n e e s  w h o  w e r e  c i t e d  as d e f i c i e n t  i n  e a c h .  C a n d i d a t e s  c o u l d ,  

of c o u r - 5 3 ,  be j u d g e d  u n s a t i s f a c t o r y  o n  m o r e  t h a n  one d i m e n s i o n .  
/ 

T h e  r e s u l t s  s h o w e d  t h e  f o l  I o w i n Q  p e r c e n t a g e s  of u n s a t i s + a c t o r y  

r a t i n g s  f o r  t h e  f a i l i n g  group: c o o r d i n a t i o n  a n d  t e c h n i q u e  - 81 

p e r c e n t ;  a l e r t n e s s  and o b s e r v a t i o n  - 78 p e r c e n t ;  i - n t e l  I i g e n c e  a n d  

3 



. judgrneriC - &E: p e r - c e n t ;  m u  p e r s o n a l  i t Y  a n d  t e m p e r a m e n t  - 43 

o e r c e n t .  The o v e r a l  I o u t c o m e  a+ t h e  s e l e c t i o n  r e s e z r c h  w a 5  t u  

t o i  1 c w  t h e s e  we i gh 1 i n u s  i n c ~ n c e n  t r a t  i or1 on t ra i  n i n g  a n d  t o  p 1 a,:e 

b y  f a r  t h e  g r e a t e s t  e m p h a s i s  on t h e  t e c h n i c a l ,  " s t i c k  and r u d d e r "  

hs.Gect.z ot e v a l u a t i o n ?  a1 t h o u g n  i n t e l l i g e n c e  t e s t i n g  w a s  a n d  i s  

i n c l u d e d  i n  most s e l e c t i o n .  

A l t h o u g h  i m p i i c s t e d  i n  mare t h a n  ?8 p e r c e n t  o+ the WW I 1  

t r a i n i r r g  +ai l u r e s ?  persorial  i t ) '  i a c t c r s  h a v e  r e c e i v e d  r e ' l a t i u e l y  

1 i t t l e  a t t e n t i o n  i n  s e l e c t i o n  r e c . e a r c h .  When  p e r s o n a l  itr 

a s s e s s n e n t  i s  e m p l o y e d ,  i t s  u s 8  has been p r i m a r i l y  t o  z - c r ~ e n  o u t  

i n d i v i d u a l s  on t h e  b a s i s  oi actual or p o t e n t i a l  p s r c h o p a t h o 1 o g y .  

F e w  e + + o r . t -  I i a u e  Leeen d e v o t e d  l o  s e l e c t i n a  in i n d i v i d u a l s  o n  t h e  

b a s i s  of p e r s o n a l i t y  a t t r i b u C e s  a s ; s . o c i a t e d  w i t h  p a r t i c u l a r l y  

e + + e c t  i p e r f o r m a n c e .  

r?nother - 1 h e n a  f o u n d  i n  W W 11 r e s * . z r c h  i s  c o n c e n t r a t i o n  o n  

- i n d i i du ZI I pertormal-ict rather t h a n  c r e w  e f f e c t  i v e n e s - 5 .  The 

a s s u n ~ p t i o n  w a s  t h a t  i n d i v i d u a l  s k i  1 Is could be c o m b i n e d  w h e r e  

n e c c s . s a r y  t o  f o r m  e f f e c t i v e  c r e w s  for bomber and t r a n s p o r t  

a i r -cr-a+t .  M i l i t a r y  o r - a r t i c e  wa.3  t o  a s s i g n  p i l o t s  t o  c a t e g o r i e s  of 

z i r c r a 9 t  on t h e  b a s i s  of judgecl p r o i i c i e n c r  i n  i n i t i a l  t r a i n i n g .  

T h o s e  j u d g c d  t o  be m o s t  able were c h a n n a l e d  i n t o  s i n g l e  p i l o t ,  

f i g h t e r  a i r c r a f t  w h i l e  t h s i r  less t e c h n i c a l l y  p r o t i c i e n t  

cirlleagi-res w e r e  r e l e g a t e d  t o  mu1 t i - p i l o t  bombers  a n d  t r a n s p o r t s .  

G i v e n  t h e  c o o r d i n a t i o n  a n d  agi 1 i t r  r e q u i r e d  +or s i n g l e  combat i n  

t h e  World War 1 ,  and t h e  w h  i t e  scarf trad t i o n  oi: t h e  R e d  B a r o n  

and C z p t a i n  E d d i e  R i c k e n b a c k e r ,  t h i s  p h i  o ~ o p h y  w&= p r o b s b l y  

J u s t  i f  i d .  

4 
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C u r r e n t  P rac  t i c e s  i n  S e l  e c  t i on and Eva1 u a t  ion 

S u l c c t i c n .  Not s u r p r i s i n s l r ,  m o s t  U. 5. a i r i  i n e s  h a v e  bui 1 t 

t h e i r -  5.e l e c t  i on  practices o n  t n s  m i  1 i t a r y  m o d e l  and h a v e  used t h e  

m i  I i t . x y  5.5 t h e  p r  i n a r r  s o u r c e  oT n e w - h i r e  p i  l o t s .  A1 though t h e r e  

i s  c o n s i d e r a L l e  v a r i a t i o n  b e t w e e n  c a r r i e r s ,  t h e  n o r m  h a s  b e e n  + o r  

c a r r i e r s  t o  recruit p i l o t s  w i t h  a c c n s i d e r a b l e  a m c u n t  oi f l y i n q  

e x p e r i e n c e .  - A t  scme p o i n t s  i n  t i m e ,  seusral  a i r1  i n e s .  h a v e  

e x p e r i m e r i t e d  w i t h  t r a i n i n g  p i l o t s  atj- i n i  kio! u s u a l l y  s e l e c t i n 4  

r e c e n t  C U I  l e g e  s i ' a d u s t e s .  H C M ~ ~ J ~ I - ,  no ma..im- U. S .  carrier i s  

c u r r e n t l y  us ing  t h i s  a p p r o a c h .  

S c r e e n i n g  for .  p i  I o t  app i i csn ts t y p  i fa1  1 Y c o n c e n t r a t e s  on 

i ndi Y i dual , t e c h n i c a l  a p t  i t u d e !  W I  t h  5.c;riie e m p h a s i  5 o n  p e r s o n i l  i t y  

adequacy, . assessad e i ther t h r m g h  p s r c h c m e  t r  i f i n s t r u m e n t s  o r  

i n t e r v  I e w  procedures .  AI t h o u g h  cand i  c a t e r .  a r e  b e  I n q  =el  e c t e d  +or  

a p1251 t i o n  t h a t  req i - r i re .5  hit;h I ~ V F ! S  o f  t e j m  c o w d i n a t i o n ,  

c o n s i s t e n t  w i t h  t h e  m i  1 i t a r y  model, primary e n p h & z i s  i s  on t h e  

i a c t l n i c a ;  c a p a b i  1 i t i s 5  &+ t h e  i n d i v i d u a : .  i i l  z.3 c o n s i s t s n t  w i t h  

the m i  1 i t s r v  inuu'e: , wheri tormal U S !  I - -  .-,A -' I 5 5  1 et t I on 

pi-Src;dures C I C C I J ~ S ,  t h e  c r  I t e r  i r,ln I s per -+o rmance  i n  t r a i n  i ng. 

..-- E v ~ l i j ~ . ~ i ~ i i .  A s  c u r r e n t i r  r e q u i r e d  tv t h e  F e d e r z i  Gutat i o n  

-- 
r r a 1  rl i nq i n  a s i r n u 1  a t o r  of the a p p r o p r  I a t e  a i  rcrat: t t y p e .  i hese  

a z s e s s  both t e c t i n  i c a l  sK i 1 1  s and i n d i v  I duai m a s t e r r  o+ e m e r g e n c y  

p r o c e d u r e s .  C a p t a i n s  m u s t  a l s o  s u c c e s ~ - f . u l  I y  p a s s  a " 1  i n e  c h ~ c k "  

w h i c h  c o n s i s t s  of o b s e r v a t i o n  oi p e r f o r m a n c e  on a r e q u l a r l r  

- 
. c r e w m e m b e r s  a r e  less s t r i n g e n t .  v a r i e s  as a 9 u n c t  i o n  of p o s i  t i o n  

5 
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a i d  l h e  assesssflent ma:,.. legal I y b e  c o n d u c t e d  e i t h e r  tly a n  FAA 

i n s p e c  tor 01' by a C h e c k  Ai r rnan !  5 p i I o t  d e s i  g n a t e d  try t h e  ai r 

c.zr-r-i er- a n d  approved as arr e v a l u a t c r r  by t i l e  F A A .  i he t w o  p 1 3 ~ z . i  bl e 

o u t r c r n e s  of per-fol-maiice c h e c k s  a r e  y p a s s l '  o r  "+a i  1 '  a n d  t h e  m o s t  

s.svere p e n a l  t y ,  s s s u r r ~ i  n g  f a i  1 u r - e  t o  pass a r e - e x z m i  n a t i o n  a+ t e r  

a d d i t i o n a l  t r a i n i n g ,  is the l o s s  oi: l i c e n s e  a n d ,  h e n c e ,  t h e  r i g h t  

t o  trurrc t i o n  as a c r e w m e m b e r  i n  cmiimerc i a1 o p e r a t  i o n s .  

_ -  

A n e c d o t a l  r e p o r t s  f r o m  FAG off i c i  1 1  5 ,  Chec% A i r m e n ,  a n d  

o t h e r  a i r1  i n e  o f f i c i a l s ,  as w e l l  as t h e  p e r s o n a l  o b s e r v a t i o n s  pf 

t h e  a u t h o r s ,  s u p p o r t  a v i e w  t h a t  t h e  P a s s - F a i l  c r i t e r i a  

c u r ~ e n t l i r  employed m a s k  a w i d e  r a n g e  oi p e r f o r m a n c e  v a r i a b i  1 i t y  

and e l  i m i n a t e  o n l y  t hose  w h o  a r e  z b s c r l u t e l y  u n s a t i s f a c t o r y  ( a n d  

e v e n  t h e s e  h a v e  a 1 1  i oh p r - c t s a b i  1 i tr of p a s s i n g  o n  re-ex.uni n a t  i o n ) .  

Gi u e n  ti> i s d i  c h u t o m o u s  e v a l  u a t  i on, t h e  c r  i t i ea1 q u e s t  i ons a r e  h o w  

much accep  table clap i a t  i orr i n  p e r f o r . m a n c e  o c c u r s  a m o n g  those w h o  

" p a ~ s "  the i r r e q u  i s i  t e  c h e c k s  a n d  w h e  t h e l -  t h e s e  c h e c k s  i n  f s c  t 

ineasure t h e  r e  l e v a n t  d i m e r l s i u n s  o+ p e r S o r m a n c e .  

A n  e q u a l l y  i m p o r t a n t  i s s u e  is t h a t  t h e  major c o m p o n e n t  o+ 

for.mal e v a l u a t i o n  i s  t h e  i n d i u i d u a i  t e c h n i c a  . p r o f i c i e n c y  of t h e  

p i 1 o t . j u dcme n t/de c i 5 i o n  - 
m a K i n g  rXills a n d  g r o u p  a n d  i n t s r p e r s o n a l - s X i  Is i s  n o t  c u r r e n t l y  

mandated. L a c k i n g  i s  a s s e s s m e n t  of abi it;>* t o  e v a l u a t e  

a l t e r n a t i v e s  a n d  t o  make o p t i m i z i n g  d e c i s i  n s  i n  a c o m p l e x ,  

s t r e s s f u  I e n v i r o n m e n t .  Also l a c k i n g  is t h e  e v a l u a t i o n  o f  

Captains' abi  1 i tr l o  marlage the r e s o u r c e s  s v a i  l a b l e  a n d  t o  m a k e  

e f f  e c  t i u e  use of t h e  h u m a n  . a n d  t e c h n i c a l  s u p p o r t  a u a i  1 ab1 e i n  

n u n - s t a n d a r d  si t u a t  i o n s .  A d e p r e s s i n g  a r r a y  ot acc  i d e n t  a n a l  Y S P S  

Th e - f urm a i , ct:. i e c t i u e- e v a I u a t i o n  of 

i 

. .  
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i1np1 i c a t c  poor I e a b e r - 5 . h i p  and rnanagemen t oi t h e  c r e w  a~s c a u s a l  

+ a c t o r s  i n  a c c i d e n t s .  For exzmip ie ,  t h e s s  i n c l u d e  C a p t a i n s  who 

+ a i  I t u  r e s p o n d  t o  i n p u t  f r cm creiwmembert .  i n d i  c a t  i n g  t h a t  t h e  i r 

a c t  i u n s  a r e  s.er i ou.=-l  r e n d a n q e r i n g  a T l i g h t  cas i n  t h e  cas2  ot: a 

Captain who d i s z e g a r d e d  r e p s a t e d  w a r n i n g s  t h a t  t h e  . f u e l  s t a t e  w a s  

Jangerous.l  y I OW w h  i I e a t  t e m p t  i n g  t o  d e a l  w i  th a w a r n  i rig 1 i g h t  'and 

a l l o w e d  t h e  a i r c r a i t  to r u n  c c m p l e t s l r  o u t  uf f u e l  and crash 

c r m s ,  i SPYJ . 
A recant deve lopment  i n  t r s i r i i n g  and e v a l u a t i o n  i s  t h e  

I i r n i  t e d  a p p r o v a l  by the  FGA 0.1: a s e t  o f  p r o c e d u r e s  c a l l e d  L i n e  

O r i e n t e d  F l i g h t  T r a i n i n u  or- LOFT. I n  LOFT,  a c c m p l e t e  t w o  o r  

tili'ee p e r - s o n  c r e w  u n d e r g o e s  t h e  s i m u l a t i o n  oi a 1 i n e  t l  i g n t  

b e t w e e n  c'i t i e s .  'The goal of t h e  c , i m u l a t i o n  is t u  r e p r o d u c e  t h e  

c a m p 1  Q t e  f 1 i gh t env i r c n m e n  t i n c l u d i  n g  di  s p a t c h  r e  I e a ~ e f ,  w e  i g h t  

a n d  balar ico  c c r n p u t a t i o n s ?  e n - r o u t e  w e . i t h e r ,  a n d  c c m n u n i c a t i o n s  

wi  t h  t h e  t a b i n  c r e w  and wi  t h  A i r  l ' r a f f i c  C o n t r o l  a n d  c o m p a n y  

o p e r s t  i oris. Typ i c a l  1 y , -  o n e  o r  more a b n o r m a l  o r  e m e r g e n c y  

si t u a t  i o n s  a r e  i n t r o d u c e d  d u r i n s  t h e  c o n d u c t  oi t h e  f 1 i g h t .  

U n d e r .  a s p e c i a l  w a i v e r  + r a m  t h e  F&A, LOFT ' t r a i n i n g "  c a n  be 

s u b s  t i t u  t e d  +or  psi. t o i  t h e  r e q u  i r e d  a n n u a l  e u a l  u a t  i on, but 

assssmerr t of p e r i o r m a n i e  i r l  LOFT i 5 m a n d a t e d .  T h  i 5 r e q u  i r c m e n  t 

crea' ies  a special s e t  of problems i n  d r z w i n g  a d i s t i n c t i o n  

b e t w e e n  t r a i n i r i c J  and e v a l u a t i o n  a n d  w i  1 1  be d i s c u s s e d  f u r t h e r  i n  

a I & t e r  s e c t i o n  
1 

Overall, t h e r e  i s  no s i 9 n i + i c a n t  p u b 1  i c  p r e s z u r e  f o r  

i n c i - e a s e d  per+or ina i lce  triol-i i t o r  i nq b e c a u s e  of t h e  s t a t  i s t  i c a l  1 y 

o u t s t a n d i n g  safety r e c o r d  of ccmmerc ia l  a v i a t i o n .  I n s i d e  t h e  

s i  n d u s t r y ,  h o w e v e r ,  t h e r e  i 5 c o n s i  d e r a b l  e a w a r e n e s s  of t h e  n u m b e r  
~ 
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o f  "accider l ts  tha t  d i d n ' t  h a p p e r t "  arid or' t h s  o p e r a t i n g  c o s t s  of 

pcc11-- p e r + c r i n a i ? c e .  

S e l e c t i o n  a n d  E v k l u a t i o n  o u t s i d e  t h e  U. S .  

E e ~ s u s e  t h e  U.S. i s  a d o r r i i n a r l t  $ ~ r - t e  i n  i n t e r n a t i o n a l  c i v i l  

a v i a t i  011, i t i p  e a c y  t o  a ~ ~ u m e  thz t  i t is i n  t h e  f o r e f r o n t  i n  

s e l e c t i o n  and e u h l u a t i o o  p r a c t i c e s .  T h e  i n t e n t  o+ t h i s  s o t t i o n  is 

to give severa l  e x m p l e s  of m G r e  s o p h i s t i c a t e d  p r a c t i c e s  abroad. 

L u f t h a n s a ,  t h e  s t a t a  air1 i n e  o t  t h e  G e r m a n  F e d e r a l  R e p u b l  ic, 

is c o m m i t t e d  t o  t h e  s t l e t t i o n  a n d  t r z i n i n q  of p i l o t s  i n i t i o .  

Col 1 e g c  graduats s  wi t h  n o  f 1 r i n g  e x p e r i e n c e  a r e  p r o c e s s e d  t h r o u g h  

a r i g o r o u s  s c r e e n i n g  p r o c e d u r e  f o l  l o w e d ,  f o r  tho.2.e  selected9 br 

t r a i n i n g  f r o m  i n i t i a l  g r o u n d  s c h o o l  t h r o u g h  p i l o t  q u a l  i f i c a t i o n  

i r l  j e t transpar ts. A s  L u t  t h a r l s a  i s c;ouernmen t owned, se 1 e c  t i o n  i s 

c o n d u c t e d  by t h e  F e d e r a l  a u - i  a t  i o n  a n d  s p a c e  r e s e w c h  i n s t  i t u  t e  I 

t h e  D e u  tsche F o r * s c h u n g s -  urrd V e r s u c h a n s t a J  t t u r  L u +  t -  u n d  

R a u i n + a h r t  ( @ F V L R > .  The s e l e c t i o n  p r o c e s s  is d i s t i n c t i v e  i n  t h a t  

i t  c o n c e n t r a t e s  r i o t  or l ly  o n  a n  array o+ t e c h n i c a l  a p t i t u d e s ,  b u t  

a l s o  a n  d e t i s i o n - m a k i n y ,  i n t e r p e r s o n a l  s k i l l s ,  m o t i u a t i o n ,  a n d  

p e r s a n a l  i tr (Guetsr-s ,  iPSB>. F o u r t e e n  p s ~ c h o l o g i c s l  f . a c t m z .  h a v e  

b e e n  i s o l a t e d  a n d  are  measured ( G e r a t h e w o h l ,  1877) .  ci v a r i e t y  of 

i t . s s e s s m e n  t me t h c r d s  &re e m p i  o r e d  i n c  1 u d i  n g  c c m p u  t e p - c o n  t r o l  1 cd 

tasks ,  p a p e r  and penc i 1 t e s t s ,  a n d  b e h a v  i oral  o b s e r v a t !  o n s .  A s  an 

example of  the l a t t e r ,  t h e  b e h a v i o r  o f  c s n a i d a t e s  p l a y i n g  s p o r t s  

i s  oLserued i o r  i n d i c a t o r s  of i n t e r p e r s o n a l  f a c i l i t y .  

A r l l u l t i - d i m e n s i o n a l  b a t t e r y  of p a p e r  a n d  p e n c i l  s c a l e s  i s  -- 

used t o  measure p e r s o n a l  i t y  a n d  a c h  i e v e m e n  t mot i vat i on. The 

scales c o m p r - i 5 i n y  the l a t t e r  were f a c t o r  a n a l y t i c a l  I y  d e r i v e d  and  
_ .  



E r  l n r e  i c h ,  Hsc:kmarr, & F o u s h c e  

were u a l  i o ' a l e d  a g a i n s t  c r i t e r i a  oi + l y i n g  perior.mance r'iCir.z.ch, 

G ' o e t e ~ s  h E w e ,  l'r'75>. P l u l t i p l e  c o r r e l a t i o n s  on t h e  o r d e r  of . d d  

wi t h  i i i s t r - u c t w  r a t i n g s  o f  flririg w e r e  o b t a i n e d ,  a l o n g  w i t h  a 

s u c c e s s - i n - t r a i n i n ~  r a t e  9-:!',' .-. ( M i t t ,  1P70; Goeters,  1 Y S ; B i .  

Gernrarl  p i l o t  s s l e c t i s n  repr-e-z.*nts a O r o s d e r ,  mt;rre i n t e g r a t e d ,  and  

b e t t e r  v a l i d a t e d  approach than is t:.*picsl i n  U.S. c i v i l  * a i r  

t r -anspor  i. Hcweuer, even wi t h  th  i 5 s o p h i s t i c a t e d  appr13arh, t h e  

s jeJec t i on  measures were n o t  u a l  i d z t e d  a g a i n s t  o p e r a t i o n a l  

perfoi-rnsnce, at 1 e a s t  i n  p a r t  b e c ~ u s s  sf 1 aLor and orGan i z a t  i o n a l  

pre.<.sul-e.s zaa i  n5 t eva l  ua t i on . 
W i t h  regdr- t i  io the  e v a l u a t i o n  cr+ 1 irle f l i g h t  o p e r a t i o n s ,  

E r  i t i si-i c i v i t au i a t  i on ~ ~ - - I Y J  i de..=: a s u r p r  I s i  ng exarrq  I e o f  lator- 

inanagernent' c o o p e r a t i o n  i n  t h e  s e r v i c e  of t he  s u p e r o r d i n a t e  goals 

oi i n c r e a s e d  f l i g h t  s a f e t y  and more e t f i c i e n t  o p e r a t i o n s .  The 

d i g i t a l  F1 i q h t  Gat& Recorder (FD2) provides a sens i  t i v e ,  

l o n g i t u d i n a l  r e c o r d  ot: c r i t i c a l  c o n t r o l  i n p u t s ,  i n s t r u m e n t  

readings, a i r s p e e d ,  a1 t i  tude,  and a t t i  tude.  F i X =  r e q u i r e d  on 

c i v i l  t r a n s p o r t s  i n  the  U.K. m a i n t a i n  more than f o r t y  channe ls  o+ 

c lm t i nuous i n i o r m a  t i on. 

B e g i n n i n g  i n  the l a t e  18795, a w o r k i n g  agreement waz. f o r g e d  

be tween t h e  Br i t i  sh A i  r 1 i n e  F i  Tots Assoc i a t  i on , the  p i 1 s t s '  un ion 

o r g a n i z a t i o n ,  and the ntarlagernerit o+ E r i  t i s h  A i rways ,  the s t a t e -  

o w n e d  a i r 1  i n e ,  t u  permi t computer ana lys i .5  of f l  i g h ' t  r e c o r d e r  

1P8J) . T h e  computer p r i lg rs ln  emp 1 oyed i n  these ana l  yses i s 

des igned  t o  d e t e c t  and examine " e ~ ~ e n t s " ,  i .e.  d e p a r t u r e s  f r o m  

i d e a l  f l i g h t  p a t h  and o p e r a t i o n a l  parameters .  The c u r r e n t  p rogram 

looks f o r  n i n e t y - t h r e e  d i s c r e t e  s p e c i s 1  s i t u a t i o n s .  or  e v e n t s  
- 
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Fie lmre I c h  Hackman .r E Fourhee 

ewen t s .  

I n  addi  tiorl t o  the  =a+e t j (  b e n e i i  ts 

oi e v e r y  + I  i g h t ,  c ,ummary  d a t a  are comp 

a i r c r a f t  t ype ,  prosr iding management w 

t h e  operational p e r i o r m a n c e  of each f 

t i m e l y  i d e r i t i + i c a t i o n  of p r o b l m l s  and 

g a i n e d  f r c m  the  anal y s i  s 

l e d  on a monthly b a s i s  by 

th a d e t a i l e d  p i c t u r e  o+ 

e e t .  'These d a t a  p e r m i t  

rnp 1 emen t a t  i on o+ chanG;es 

i r i  p r o c e d u r e s  and t r a i n i n g .  I t  s h o u l d  be n o t e d ,  howeuer, that  the  

a n a l r s ~ t s  a u a i l a b l e  under- t he  prclgram do n o t  allcw f o r  e v a l u a t i o n  

of c o c k p i t  management and crew c o o r d i n a t i o n .  In s h o r t ,  t h e  

E r i t i s h ,  

abou t f 1 

c omp 1 e t e 

d i f f e r e n  

w i tietotir 

h a u e  made ii s i g n i f i c a n t  s t e p  i n  g a i n i n g  more kncwleciqe 

g h t  per+ol-marice, b u t  h a u e  not y e t  ach ipved  the  goal oi' 

perfarmalice e u a l  u a t  ion .  

s t a t u s  of fl i g h t  r - e ro rde r  oata  i n  the  U.S.. is q u i t e  

. W;S i I e 

ai r i r ' a f  t ,  

t r a s p o r t s  a r e  p r i m  

amour1 t oi d a t a  o n  a 

J i g i  ta l  t l  i g h t  r e c o r d e r s  are r e q u i r e d  on 

h0.z.e a1 lowed br t he  FAA on o l d e r ,  narrGw body 

t i v e  i n  compar ison ,  r e c o r d i n g  o n l y  2 l i m i t e d  

few c h a n n e l s  and i l l o w i n g  a n a l o g  recm-ding o+ . 

_ _  

d a t a  on meta l  f o i l  r a t h e r  than s t o r a g e  o f  d i g i t a l  i n t o r m a t i o n .  
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A pr.clposed r u  1 e chmge  b y  the  FAA wclu 1 d r e q u  i r e  r e  t r o f  i t t  i n g  

d i g i  t a l  r e c o r d e r s  on older . j e t  t r a n s p o r t s ,  p a r t i c x l a r l ; - *  t h e  

BI:leirig 727, , the  E'ocinq i:::;.', .anlj t h e  Mcliorlnel l - l )cugias  DC-9 ( F A A ,  

1 .?e5:> . The chanl;s, i +  i n i t i a t e d ,  wou ld  still l e a v e  the  U. S .  

b e h i n d  B r i t a i n  i n  the e x t e n t  oi; d a t a  c a p t u r e d  and i n  t h e  + a c t  

t h a t  d a t a  a r e  o n l y  u t i l i z e d  i n  the  event  of a c c i d e n t s '  o r  

r e p o r  t ab1  8 i n c  i dents .  

S i m i l a r l y ,  C o c k p i t  V o i c e  h'ecorbers i n  t h e  U . S .  r e c o r d  a 

s i n g l e  channel  of i n i o r m a t i o n  on a c o n t i n u o u s  loop,  t h i r t y  m i n u t e  

t s p e  tha t  i n p u t s  + r u m  a s i n s l e  area microphone.  In t h e  case oi 

u o i c e  d a t a ,  r e c o r d i n g  q u a l i t y  i s  + r e q u e n t l y  poor and i t  i s  o + t e n  

i i r l p c r s s i b l e  t o  det* r r t i ine w h o  said what .  The k r i  t i s h ,  i n  c o n t r a s t ,  

r e c o r d  data f r om each i l  i g h t  p o s i t i o n  on r e o a r a t e  channe ls ,  t ho  

re.z.u 1 t b e  i n g  quod qual  i t r  r e c c r d s  a1 I owi n g  easi-  i d e n  t i  f i c a t  i on oi 

the  suurce  oi: each communicat ion.  Whatever t h e  qua l  i tr oi tSe 

f l i g h t  and v o i c e  r e c o r d s  i n  t h e  the  U.S., t h e  dats are o n l y  

examined a f t e r  a c c i d e r l t s  or i n c i d e n t s .  both a i r  c a r r i e r s  and 

p i  1 o t s  and t h e i r  orc;an i = a t  i ons h a v e  opposed improvements i n  

f l i g h t  d a t a  r e c o r d i n g .  A i r 1  i n e s  have r e s i s t e d  thd  new techno logy  

on around= of c o s t  and f e a r s  o f  g r e a t e r  v u l n e r a l i l i t y  t o  

d i s c i p l i n a r y  a c t i o n  by the  FAA. P i l o t s  have us..cd a v a r i e t y  o+ 

arguments t o  oppose G r e a t e r  & C C Q S S  t o  f l i g h t  d a t a ,  w i t h  a 

p a r t i c u l a r  goal b e i n g  t h e  p r o t e c t i o n  o f  members f r c m  d i r c i p l  i n a r r  

act io11 by e i  ther the government or t h e  c a r r i e r - .  I n  many ways, 

i - e a c t i ~ r t s  l o  the FDR i l l u s t r a t e  many o+ the p r e s s u r e s  s u r r ~ u n d i n g  

t i l e  b r o a d e r  i ssue o i  o u e r a l  I f l  i gh tc?ew per fo rmknce e v a l  u a t  i o n  

th&t  w i l l  b e  e x p l o r e d  n e x t  +i-orri the p e r s p e c t i v e s  o f  t he  i n v o l v e d  

. p a r t i e s .  

- 
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He I mre i c h ,  Hackman,  & F : : ~ i ~ t h e e  

S e c t i o n  I m p 1  i c a t i o n s  

, 

T h i s  s e c t i o r l  !-IS= e s t . 5 5 1  i s h e d  t h e  s t a t u s  o f  + l  i g h t c r e w  

e v a l u a t i o n  i n  t h e  U.S.  by u i u i n q  a b r i e i :  r e u i e w  oT h i s t o r i c a l  

d e v e l o p n ~ e n t s  i n  p i l o t  s s . l e c ? i o n .  A s  a c o u n t e r p o i n t ,  exsmpies of 

s e l e c t i o n  and e l ~ ~ l u a t i o i - ~  o u t s i d e  t h e  U . 6 .  we?e d e s c r i b e d .  W h i l e  

t h e  m a j o r i t y  of t h e  d i s c u s s i o n  w i l l  be  d i r e c t e d  a t  e u a l u s t i c n  

p r a c t i c e s ,  i t  is, i t n p o r t a n t  t o  K e e p  i n  m i n d  t h e  s e l e c t i o n  

p r a c t i c e s  d e s c r i b e d  aLoue w h i  l e  c o n s i d e r i n g  e v a l u a t i o n  p o l  i c y  and 

t e c i i n  i q u e s .  

I I I .  P e r s p e c t i v e s  on Crew A s s e s s m e n t .  , 

A 1  though I ~ g i c  su~qest:. t h a t  e v e r y o n e  a s s o c i a t e d  w i t h  t h e  

&ir t r a n s p o r t  s r s t e n  w o u l d  f a v o r  t h e  m o s t  p r e c i s s  and r i g o r o u s  

e v a l u a t i o n  of p i  1 o t  and c r e w  p e r f o r m a n c e ,  t h e r e  a r e  c o s t s  as we1 1 

as b e n e + i  t s  a s s o c i a t e d  w i t h  i n c r e a s i n q  t h e  s t r i n a e n c y  o f  

a s s s e s m e n t  c,t-arrdards. 1 r l  t h i s  s e c t i o n  we w i  1 1  e x a m i n e  as;ss.sment 

p r a c t i c e s  +ran ths  p e r s p e c t i v e s  aC manasemen t ,  p i  l o t s ,  and the  

I M a n a g e m e n t  P e r s p e c  t i we. 

'The c o s t s  i n  terms o f  p u b l i c  c o n + i d e n c e  t o  an a i r l i n e  f r o m  a 

c r - a s h  a r e  o b v i o u s .  Not ' o n l y  i s  there a 105s of r e v e n u e ,  bu t  a l s o  

i l i c r e a . s e e  i n  i n s u r a n c e  c o s t s .  I n  a d d i t i o n  t o  t e n e + i  t s  f r o m  

saieCy-related c o n c e r n s ,  $ 1  i g h t d e c l t  p e r f o r m a n c s  ap t i m i z - a t i o n  

shou ld  a l s o  r e s u l t  i n  d e c r e a s e d  a i r c r a t t  f u e l  and m a i n t e n a n c e  

c o s t s .  D e s p i t e  l h e  d e m o n s t r a b l e  t r e n e f i  t s  f r c l m  i m p r o v i n g  

f 1  i a h t c r e w  p e r f o r m a n c e ,  U.S .  a i r 1  i n e s  h a v e  b e e n  n o t a b l y  rrorr- 

a c r g r e s s i v e  i n  s * e k i n g  - _  m o r e  c c m p r e h e n s i u e  e v a l u a t i o n  of + l i g h t  
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H e l m r e i c h ,  Hack'rnm, & Fou='-  ,rice 

L e h s u  i or arid i rt s t r  i u i ng fo r .  h i gf le r  1 cave 1s of c r e w  p e r t o r m a n c e  . 
The!-e a p p e a r  t o  b e  t h r e e  b a s i c  csus%'5  o+ t h i s  b e h s v i o r .  The f i r s t  

I I A S  fn Ju w i  k f i  t h e  n a t u r e  ui: t h e  d e r e g u l a t e d  indust ry ,  t h e  s e c o n d  

w i t h  t h e  p r e s e r v a t i o n  o+ h a r m o n i o u s  l a h r  r e l a t i o n s . ,  and t h e  

t h i r - c i  w i t h  p n t e n t i a l s  f o r  1 i s b i  1 i t r  fr-om m a i n t a i n i n g  records  

r e f l e c t i n g  v a r i a n c e  i n  c c m p e t e n c o .  T h e  t h r e e  + a c t o r s  a r e  i n f e r -  

r - e l a t e c !  i n  m a n y  w a y =  b u t  w i  1 1  be t r e a t e d  i n d e p e n d e n t l y .  

The  - i m o a c t  0; r p a u l a t i o n  and d e r e a u l b t i o n .  U n t i l  1975, both 

t h e  r o u t e s  f l o w n  by i n d i v i d u a l  c u r i e r s  and t h e  f a r e s  c h a r g e d  

were c o n t r o l  1 e J  Llr t h e  C i  u i 1 Ae rc tnau  t i c= Board. D u r i n g  t h  i 5 

p e r  i od, carr i errj w e r e  gi  wen g e n e r z l  1 Y non-ccmpe  t i t i  u e  r o u t e s  and 

p a s s e n g e r  fare.s w e r e  f e d e r a l  1 y con t r o  1 I e J  t o  p r o u  i de a 

"reasoriabl'e r a t e  af r e t u r n '  t o  t h e  a i r 1  i n e ,  e v e n  i n c l u d i n g  

s u b s i d i e s  for c a r r i e r s  f l y i n g  t o  c e r t a i n  d e s t i n . a % i r n s  where 

t r a + f i c  w a s  l i g h t .  T h e r e  u5.5 l i t t l e  i n c e n t i v e  t o  c c n t a ~ n  c o s t s  

because t h e s e  c o u l d  b e  p a s s c i  un t o  the p a s s e n g e r  w i t h  F e d e r a l  

b I e 5 3 i n 9 as r e  t u rn  - r a t h e r  thzn e++ i c i e n c y  of o p e r a t  i ons 

d e t e r m i n e d  t h e  far-es  c h a r g e ~ i  f o r  a p a r t i c u l a r  r o u t e .  i n  t h i s  

o p e r a t i o n a l  e n v i r o n m e n t ,  t h e  m a j o r  t h r e a t s  t o  p r o t i  t a b i l  i t y  w e r e  

prol~rrigsd labor d i s p u t e s  w h i c a  c o u l d  d i v e r t  p a s s e n g e r s  t o  

a1 t e r n z t i u e  m e t h o d s  of t r a n c . p o r t  and the g e n e r a l  s t a t e  o+ t h e  

economy,  w h i c h  could d e t e r m i n e  tSe  e x t e n t  of a i r  t r a u e l .  

U n d e r  an i n i  t i a t i u e  of t h e  C a r t e r  a d m i n i s t r a t i o n ,  c i l ~ i l  a i r  

t r a n s p o r t  i n  the U.S.  wa.5 C ! e f F W J l a t ? d  i n  1'973. 7'he e f + e c t  o+ t h i s  

W ~ S  io place a i r l i n e s  f o r  t h e  f i i - s t  t i m e  i n  a f u l l y  c o m p e t i t i v e  

e n v  i 1'0i7riiei-i C: w h e r e  r o u t e s  w e r e  f r e e  I Y auai  1 ab1 e and w h e r e  f a r e s ,  

And c c ~ m m e n s u r a t e l y  p r o f i t s ,  w o u l d  t a  d e t e r m i n e d  by t h e  +rse  p l a y  

of t h e  mal-ke t p l  a c e .  



comrr r i imer l t  a i r  carr- ier-s  are  ab le  t o  m a k e  t o  r e s e a r c 5  a n d  

d e u e l o p r n e n  t r e l e v a n t  to  o u e r a l  1 s i . s ? e m  s a f e t y .  l ’hese  c o n c e r n s  

w e r e  r e c e n t l : . .  I - e f l e c t e d  i n  t s s t i r t i o n y  by James B u r n e t t ,  C h a i r m a n  

. .  Pressed tr f i n a n c i a l  problems, rnany  airl i n e s  b e g a n  n e g o t i a t i o n s  

w i  t h  t h e  i r w o r K f o r c r 3 ,  e s p e c  i a1 1 Y p i  1 o t s  ( t h e  h i g h e s t  p & i  d 
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. H e  lritre i ci-t, Hackmat i  , t F o u s i i e e  

g r o u p ) ,  s e e k ‘ i n q  s i g r t i f i c s n t  c o n c e s . s i o n s  i n  wages a n d  work r u l e s .  

A n r  p r e s s u r e  to  i n c r e s z i .  p i  1 ot p e r + o r m a n c e  e u a l  u a t  i 01-1 w o u l d  have  

heen  1 i k e  1 :-e t o  u p s e  t t h e  t e n u o u s  re 1 a t  i o n s  h e  t w e e n  m a n a g e m e n  t a n d  

p i l o t s ,  A -  =. e i  thei-  c o n t r a c t  i n t r s n s i  g e t i c e  cr a s t r i k e  c o u l d  have  

h a d  d i s a s t r o u s  e + i e c t s  o r 1  a l r e a u r  + i n a r l c i a l  lr sh&:i carriers, 

a n r t h i n g ?  i n c l u d i n g  e v a l u a t i c ~ t ,  t h a t  c o u l d  u p s a t  r e l a t i o n s ’ w a s  

far f r - c m  t h e  ioi.eiron t ct+ managernen t c a r l c s r n s .  

T h e  n e w e r ,  l o w  c o s t  a i r l  i n e s ?  o n  t h e  o t h e r  h a n d ,  h a u i n g  

a l l - eadr  o t l t a i n e d  a p i l o t  +OF.CP w i l l i n g  t o  work‘  l o n g e r  hOiJr-5 a n d  

u n d e r  t a k e  more war i e d  r e + ; i o n s i t i  1 i t i  e s  Sor 1 ec.5 p a y ,  w e r e  n o t  

m o t i v a t e d  t o  u p s e t  t h i z  p ~ o t i t a b l e  a n d  p r o d u c t i u e  s t a t e  by 

i m p o s i n g  p e r - f w m a n c e  sval  u a t  ion s t a r td s rd .5  mare r i gorour t h a n  t h e  

e s t a b l  i5he.d  a i r l  i n a s .  T h e  e n d  r e s u l t  has t e e n  t h s t  c a r r i e r s  have 

s t a r e d  c l e a r  e f  e v a l u a t i o n  i s s u s s ,  c c r n p l y i n g  o n l y  w i t h  F e d e r a l l y  

man da t e d 5. t an Jar d 5. 

Potential l i a b i l i t v .  A s e l d c r n  u e r b a l i z e d  b u t  s a l i e n t  

c c r n s i  der-at i or1 f o r  inanaoe%erl t i 5 t h e  p o t e n  t i a1 at crew p e r f o r m a n c e  

da t a  t o  i n c r e a s e  a c a r r i e i S r S  G b i l  i t v  i n  t h e  e v e n t  o+ a n  

a c c i d e n t .  F o r  e x a m p l e ,  i f  an a c c i d e n t  w e r e  d e t e r m i n e d  t o  be a 

r e s u l t  o f  ‘ p i l o t  er-rclr“ arrd i t  auer-e + u r - t t l e r  d e t e r m i n e d  t h a t  t h e  

assessed p e r i o r m a n s e  of i n v o l v e d  c r e w m e m b e r s  was bel ow t h e  

c a i - r i e v ’ s  a v e r a g e  i n  p r e v i o u s  e v a l u a t i o n s ,  1 i t i g a n t z  C C I I J I ~  a r g u e  

ti-ta t t h e  a i r  1 i n e  c a l l  o u s l  y e n d a n g e r e d  p a s s e n g e r s ’  1 i u e s  by 

b o a r d i n g  t h e m  ,or# a f l  i gh t  s t a f t e d  b y  s u b s t a n d a r d  p e r s o n n e l .  An 

e x a r n p l e  o f  t h i s  is f o u n d  i n  t h e  c a s e  of a n  A i r  F l o r i d a  j e t  w h i c h  

crasl ied i n t o  a b r i d q e  on t j X e o t t  i n  W a s h i n g t o n ,  D.C. CbITS3 15’331. 

P i  lot J u d g m e n t  and p e r f o r m a n c e  w e r e  d e t e r m i n e d  t o  h a l ~ e  been 
- 

. c a u s a l  f a c t o r s  and i t  w a s  S u r t h e r -  d i s c l o s e d  t h a t  t h +  C a p t a i n ,  



i r n p o s s i k r l e  t o  d e t e r m i n e  t h e  p r e c i s +  i r r r p s c t  o+ t h  

t h e  CJU tcomes of 1 awsu i t-5 and t h c  z.utsequen t 

air1 i n e ,  b u t  the e f + ' e c t s  w e r e  c l e a r i y  n e ~ a t i u e .  

I n  addi t i o n  to the icircss j u s t  d e s c r i b e d  wh 

s d i  s c l  o5tir-e on 

f a i l u r e  of t h e  

c h  w a u l d  c l e a r l r  

d i c t a t e  c a u t i a n  i n  u n d e r t a k i n g  a p o l  i c y  w i t h  c o n s i d i r a b l e  

p a t e n t  i a1 cas ts ,  t h e  b a c K g r - o u n d s  of t o p  m a n a c ; e m e n  t p e r s o n n e l  may 

51 50 r e d u c e  t h e  1 e l ~ e l  o i  c o n c e r n  w i  t h  p e r f o r m a i c e  e v a l u a t  i on. 

Un1 i ; te t h e  e a r i r  days Wf a i r  t r a r l s p u r t  w h e n  m a r l y  c h i  o f  e x e c u t i v e s  

wet-e I h e m s e  I U Q S  p i  I u t 5  or a d v z t n c e d  t h r o u q h  t h e  o p e r a t i o n a l  s i  de 

o i  t h e  i n d u s t r y ,  inany of t i le  l e a d e r s  i n  today's e n v i r o n m e n t  C Q I T I ~  

from a b a c k g r o u n d  i n  f i n a n c e  o r  m a r k e t  i n g .  G i v e n  t h e  o u e r a l  1 

s a f c t y  1-ecor-d, s u c h  i n d i v i d u a l s  c o u l d  b e  e x p e c t e d  t o  d e - e m p h a s i z e  

the f a c e  a i  o t h e r  t h e  i m p o r  t a n c s  of p e r i o r m a n c e  i s s u e s  i n 

c o r l s i d e r a t  i o r i s .  

P i l o t s '  Perspectives 

A s  we h a v e  n o t e d ,  p i  l o t s  h a v e  g e n e r a  Ir opp13.3ad c h a n g e s  i n  

the  n a t u r e  a n d  +cape of p e r f o r m a n c e  e v a l u a t i o n  a n d  F I Z ~ J ~  r e s i s t e d  

a t t e m p t s  to i n c r e a s e  t h e  t e c h n o l o q i c a l  s o p h i s t i c a t i o n  and 

u t i 1  i z s t i o n  of in+ormatlon fr-orn F I  i g h t  Dz.ta Recorders and C o c k p i t  

Voice H s c u r d e r - s .  

T h e r e  &re c o n t l i c t  

r e p r e s e n  t a t i v e  organizat 
I 

p e r s o n a l  arid p r c i f e s s i  -. - mal 

of safe tr a n d  t o  p r o i n o t e  

rll) i n t e r - e s t s  for bot-h p i  lo t s .  a n d  t h e i r  

ms. O b u i o u s l y ,  i t  i s  i n  p i l o t s '  

i n C-er.est.5 t o  act1 i e v e  t h e  h i  g h e s  t degree 

the. f i n a n c  i a1 h e a l  t h  o i  t h e i r  e m p l o y e r s  

t f lrough e n h a n c i n g  e t f i c i e n c y  c r t  o p e r a t i o n s .  On t h e  o t h e r  h a n d ,  
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n e g a t i v e  pe r -+or rn&rIce  e u a l u a i i u n s  c a n  r e s u l t  i n  l o s s  of 1 i c e n s e  

a n d  p r o f e s s i o n a l  1 i u e l  i h o o d .  

& t  f i i - s t  q l a i ~ c e ,  i t wclu ld  a p p e a r  tha t  o p p o s i  t i o n  t o  more 

c r j r n p r e i i e n s i  u e  performance  e v a l  uat i on r e p r e s e n t s  a t r  i crrrph o f  

However ,  a n u m b e r  o i  c o r i c a r n s  w i  ti1 t h e  e q u i  ty of e v z l u z t i o n  -are 

w e 1  1 founded. D a t i n g  back t o  the e a r l  i e s l  r e s e - s r c h  o n  p e r + o r m a n c e  

a n d  s e l e c t i o n  d u r i n g  W o r l d  War I f ,  s u b j e c t i v i t y  i n  e v a l u a t i o n s  

i r i s  beerr a problem. T h e  r e c e n t  g r c . w t h  i n  e m p h a s i s  o n  j u d g i n g  t h e  

d e c i s i o n - r n a k i n q  a n d  m a n a g e r i s 1  s X i l l s  of C a p t a i n s  as w e l l  a s  

o v e r s 1  1 c r e w  coora'i nat i o n  h a s  made t h i s  i s - s u e  e v e n  m o r e  sal i e n  t ,  

g i v e n  t h e  s u t j e c t i u e  n s t u r e  of the-se c o n c e p t s .  T h e  t e c h n o l o g y  of 

e u a l  u a t  i mi a n d  the t r a i n  i n g  oi e v a l  u a t o r s  h a u e  n o t  a d v a n c e d  

e n o u c ~ h  l o  p r o v i d e  r e z s s u r a n c e  to tho=.+ b e  I ng eual u a t e d  t h z t  t h e y  

sre beirrg j u d g e d  b r  a r e l i a b l e ,  v a l i d ,  and i m p a r t i a l  s r s t s m .  

A d d i n g  t o  t h e  e v a l u A t i o i i  a n x i e t i e s  of p i l o t s  is t h e  f a c t  

t h a t  la~oF.-inariagutrleiit r e l a t i o n s  b e t w e e n  p i  lots and air1 i n s s  have 

bcen I n o r e  a d v e r s a r i a l  t h a n  col l e g i a l  i n  r e c e n t  y e w s .  There i s  a 

p e r c e p t i o n  a m o n g  p i l o t s  that manaqerr ierr t  c o u l d  u s e  e u a 1 u a t . i o n  as a 

c l u b  t o  b r i n g  p i l o t s  i n t o  l i n e .  I t  i s  a r s u e d  t h a t  s u b j e c t i v e  

eual u a t  i oris c o u  1 d be u s ~ d  to e 1 i r n i  n a t e  t h o s s  w h o  are p a r t  i c u  I ar 1 y 

e i i o s t i v e  s p o k e s m e n  f o r  p i l o t  c c m c e r n s .  wid t h a t ,  f o r  e x z m p l e ,  

CocKpit Voice R e c o r d i n g s  c o u l d  be u s e d  as s u t t l e  b l a c k m a i l  t o  

s t i f l e  d i s s e n t . ,  

T h e  P e r s p e c t i v e  of t h e  F e d e r a l  A v i a t i o n  A g e n c y  

l h e  FAA,  a s  t h e  r e s p o n s i b l e  F e d e r a l  a g e n c y ,  i s  c h a r g e d  w i t h  

m a n d a t i n g  p r a c t i c e s  w i i i c h  w i l l  e n s u r e  t h e  h i q h e s t  l e u e l  o f  s a + e t y  

i n cornrnerc i a1 av i % t  i can. However . ,  the FAA rrecessar  i 1 y r e s p o n d s  t o  
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i* numtier- of ccmf1 i 1: t. i r iq p r - e s s u r e ~ .  . Wh i 1 e sa++ tr  i 5. a p a r a m c u n  t 

cortCerI-1, the ~ q e n c y  is. a i s o  c o g n i z a n t  O+ t h e  need t o  pr-ornate 

c i v i  1 a i r  tran.:.port and i s  s .sns i  t i v e  t o  p 1 e . s ~  f r c m  c a r r i s r s  

r e g z r d i n g  t h e  f i r c z l  impact oi. r e g u l a t i o n s .  I t  ic. a l s o  c l e a r l y  

aware o+ t h e  l o b b y i n g  p r e t . z . u r e s  trrsught t o  bear  & y  0': p i  l o t s '  

o rgan  i rat i olis  wh i ci-1 argue thz t  t h e  i r c o n s t  i t uen  t s  m a y  be harmed 

by  I - e s t ~ i c t i v e  r e g u l a t i o n s .  U s u a l l y  on t h e  o t h e r  s i d e  of most 

s a i e t y - r e l a t e d  i s s u e s  & r e  passenge r  g roups  which l o b t r  far mare 

I -  i g;orous  c 0 1 . 1  t r o 1  c, a n d  eva l  u a t  i ons.  

Orhe s i I - o n q e s t  pressures for more str  i n p n t  performance 

mek5ui.einent and e u a l u a t i o n  ccme from t h e  N a t i o n a l  T r a n s p o r t a t i o n  

S a f e  Iry Board, the Fedoi.al a ~ e n c : > *  charged w i  t h  d e t e r m i n i n g  t h e  

C A U S ~ S  of acc i den C.- hiid I-ecornrnendi rlg p r o c e d u r e s  t o  auoi d t h e  

r e c c u r e n c e  of s i m i  I a- e v e n t s .  Based on i t s  o b j e c t i v e  

in .Lei%pretaCion of d a t a  + r a n  a rlurnber of a i r  t r a n s p o r t  crashes, 

the  NTSG 1-1z.s beei i  recommending t o  the  FAA f o r  S O I T I ~  y e a r s  that  i t 

incr*ase+ requirernerrtS for. data  c a p t u r e  i n  F1 i g h t  Data Recorders 

and C'ocKpi t Voice Recorde r s  snd t h a t  t h e r e  be i n c r e a s e d  erriphasis 

on t r a  i n i ny i rr a s s a r t  i v e n s s s  f o r  j u n  I or crewmembers and i n crew 

coord i  n&t i on S a -  0 1  I  cock:;:^ i t c rews .  

D e s p i t e  the w e i g h t  c r i  u&, iec t ive  data, the  FAA h a s  been slow 

i n  a c c e p t i n g  the r ecommends t ims  o f  the S a f e t y  Ward and t h e  

s t a t u s  o+ e v a l u a t i o n  hac, remained e s s e n t i a l  ly unchanged.  Given 

tile con+l  i c t i r i i  p r e s s u r e s  t o  which i t i s  exposed ,  t h e  FAA is ncrt 

1 i K e l r  t o  bocorne inure aqgres , s ive  i n  i t s  r e g u l a t o r y  role i n  tile 

f o l - ~ e e a b l  e f u t u r e .  

I 

~ 

. .  
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XU. A s s e s s m e n t  C h a l  l e n g e s  f o r  t h e  N e x t  D e c a d e  

h & u e  b e e n  i d e n t i f i e d  i n  our  r e v i e w  of t h e  s t a t u s  of e v a l u a t i o n  i n  

t h e  a i r -  t r a n s p o r t  s y s t e m .  1-he.s-s i n c l u d e  nretnods and p o i  icies t h a t  

I ~ O  not  caver  o v e r  real v a - i a n c e  i n  p e r f o r m a n c e ,  a n d  p o l  i c i e s  and 

techniques tliat i n c l u d e  rnuch m o r e  ? h a n  s t i c k  and rudder f I . f i n g  - 
e s p e c i a l  Iy j u J q n l e n t / ~ e c i s i o n - r r I a k ' i n ~  and g r o u p  ( c r e w 3  l e u e l  

i s s u e s .  We w i  1 1 i d e n t i f y  t h r e +  m s j c r r  c h a l  1 e n g e s  wtl i c h ,  w h e n  taken 

together- and i n t e q r a t e d ?  o f f e r  c o n s i d e r a b l e  h o p e  +or i m p r o u i n g  

tire scupe  anti e+ios t i v c n e s s  of i ndi u i dual and c r e w  perturmance 

e u a l  ua t i on. 

C a p t u r i n g  and U s i n g  E x t a n t  D a t a  

Art e n o r - m o u s  a r n o u n t  oi d a t a  on p e r f o r m a n c e  i n  t h e  a i r  

t r a n s p o r t  s y s t e m  a lready  e x i s t s .  T h e  . h a r d " ,  a r c h i v a l  data 

p r i n t a r i  IY r e f l e c t  d e f i c i e n c i e s  i n  p e r f ~ r m a n c e .  T h e s e  include 
-_ 

r e c o r d s  o f  f a i l e d  c h e c k s ,  a c c i d e n t  and i n c i d e n t  r e p o r t s ,  and t h e  

vas t  d a t a b a s e  a c c u m u l a t e d  by bJ&%''s A v i a t i o n  Safety R e p o r t i n g  

S y s t e m .  W h i l e  t h e s e  s o u r c e s  of d a t a  hzue  q r e a t  h e u r i s t i c  u ' a l u e  i n  



s t u d r i i i g  p r o l r l e m c ,  i r l  the syr.te!n3 t h e y  are cr+ 1 i m i  t e d  v a l u e  i n  

u n d e r s . t a n d i  n g  t h e  ~51% i &bi 1 i t y  i rl creLc p e r S o r m a n c e  u n d e r  n o r m a l  

c i r r _ u m S ! : a n c e s .  

T1ier-e a r e ,  h o w e v e r ,  e x t e n s i v e  i n f o r n a l  e v a l u a t i o n  s r s t e m s  

amon42 . o p e r a t i o n a l  p e r s o n n e l  i n  t h e  a i r  t r a n 5 . p c . r  t s:z.stem t h a t  

reflect t h e  t r u e  uariabi 1 i t:f i n  c s p a b i  I i t i e s  a n d  p e r + o r m a n c e .  

 ea^" e v a l u a t i o n  t e n d s  t o  occur u n s r s t e m a t i c a l l r  and i n  a m a n n e r  

i n u  i s i & l e  to r e s e a r c h e r s  and t h e  regul a t o r y  a g e n c y .  B e c a u s e  of 

I i m i  t a t i o n s  UI-I the  s c o p e  and r a n q e  of p i l o t  e v a l u a t i o n s  s p e c i f i e d  

try the FGA, Clieck A i r m e n  and o the r  air-Jirre o f f i c i . a l s  t e n d  to  

m a i  n t a i  11 tile i I' owl-I eval us  t i uti s y s t e i n  based on t h e  i r s-u-e.&ct i v e  

e 'xpe1 . t  knCjw1 edge  of p i  I o t s .  For e x a m p  1 e ,  t h e  V i  c e - p r - e s i  d e n  t of a 

ina.jor- air1 iiie t o l d  one of us that he k e p t  a notebook w i t h  h i s  

e v a l u a t i o n  of the s t r e n q t h s  and w e a k n e s s e s  of t h e  Captains i n  h i s  

j u r i s d i c t i o r - 1 .  U t l i e r .  C l ~ c s K  A i r m e n  w e  Know m a i n t a i n  1 ists  < f o r m a l  

or  i n f o l - m a l ?  at t h e  "good" and "bad" p i l o t s  t l i e r  h a v e  e v a l u a t e d .  

'I'lieso Judgrneni.s f a 1  1 c t u t s i d e  Che s y s t e m  b e c a u s a  t h e y  t e n d  t o  be 

o1obs.l a n d  _sub.ieckive a n d  n o t  c l e s r l y  s p e c i f i e d  as p a r t  oi: the 

p r o +  i f  i e n c Y  cri t e r i  a o f  t h e  f c ~ r - m a l  s y s t e m .  Check' A i r m e n  Know t h a t  

C a p t a i n  X i s  a "bad p i l o t " ,  but t h e r  c a n n o t   full.^ a r t i c u l a t e  t h e  

r e a s o n s  f o r  t h e  j u d g m e n t .  T y p i c a l  I y ,  t h o u c ; h ,  t h e  sourcc.3 o+ t h e  

e u a l u a t i o n  1 i e  i n  o b s e r v a t i o n s  o+ p o o r  d e c i s i o n - m a k i n g ,  d e i i c i e n t  

c i - e w  coordi Flat i o n ,  a n d  p o u r  conlnlun i c a t  i a n  o n  t h e  f 1 i gh t deck 

r a t h e r  t h a n  IacK of " s t i c k '  a n d  r u d d e r "  p r o f i c i e n c y .  
/ 

I n  o u r  o b s e r v a t i o n s ,  we f i n d  t h a t  t h e r e e  is a c o n s i d e r a b l e  

c o n s e n ' = , u s  arnonq Check' A i r m e n  -as t o  w h o  is and i s n ' t  a good or b&.d 

p i l o t  a l o n g  t h e s e  d i n t e n s i m s .  I t  should be r io ted ,  h G W e i J e r ,  t h a t  
. .  
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these i r i io r .ma1 e v a l u a t i o n  s y s t e m s  f o c u s  on t h e  i n d i v i d u a l  r a t h e r  

ti1ai-i o n  t h e  p e r + o r m a n c e  of c r e w s 7  r e + l e c t i n q  along w i  th t h e  

h i 5 . t m - i c a . l  erripi-1asi.s o n  i n d i u i d u a l s .  r a t h e r  t h a n  t eams ,  t h e  

t r - s n s i  t o r y  n a t u r e  of c r - e w  p a i r  inqs .  

T h e  e x i s t e n c e  of a n  " i n v i s i b l e "  e v a l u a t i o n  n e t w o r k  o u t s i d e  

u f  f o i - r n s I  boundar- i e s  c a n  p r u u i i i e  i n + o r m a t i o n  of great u s s -  t o  

t1ios.o m a n a g i n g  a n  o r g a n i z a t i o n .  H O w e v e r ,  t h i s  sane i n . + o r m a l  

p r o c e s s  c a n  l r i n d o r  the  d e u e l ~ p m e n t  OS a m o r e  p r - e c i s s ,  formal 

sua1 u a  t i 011 575. :em t ha t  wou 1 d e n c c m p a s r  t h +  broader i s s u e s  re 1 a t e J  

i o  tedi1 p e r f u r m a i r c e  and l e a n  I eader-sh i p. I he  j u d g n l e n  t s  o+ oucral 1 

abi 1 i t y  made b : ~  Chock: A i r m e n  a r e  u s u a l l y  C I  based a n  o h . j e c t i u e  

i ridi ca tors .  of p a r t o r m a c e  b u  t rather on j u d q m e n  ts oi: t h e  

p,r.oces~e.s  i n v o i  wed i n f 1 i gh t d e c k  manac lemen  t .  B e c a u s e  t h o s e  

e v a l u a t i o n s  c a n n i r t  be related t o  c l b j e c t i v e ,  b e h a v i o r a l  c r i  t s r i a ,  

because C h e c k  A i r r n e h  f e e l  t h a t  t h e y  c a n  s u b j e c t i v e l y  r e c o g n i z e  

uood and bad c r - e w  p e r f u r r n a r l c e ,  and b e c . a u . s e  t h e  i n f o r m a l  s y s t e m  

_ -  

has p r o v e d  sc~rnawiiat useful, 1 i t t l e  or no p r e s z u r e  has been 

r x e i - t e d  c l i i  i t i r l i i i e s  01- on 1/12 FAA t o  r e f i n e  e u a l u a t i c r n  procsdures  

a n d  to m o d i f y  t h e  +orma1 s : g s t e m  to i n c o r p o r a t e  t h e s e  i s s u e s .  

discuss  i t  i n  inure d e t a i  1 .  

T h i s  pusi  t i o n ,  as i t h a s  evo lued ,  p l a c e s  t h e  i n c u m b e n t  i n  a 

u n i q u e l y  u n c o i n f o r t a b l e  p o s i t i o n  i n  r e l a t i a n  to m s n s g e m e n t ,  

p e e r - s ,  a n d  t h e  FAA. ' [ h e  Chcck' A i r m a n  is, b a s i c a l l y ,  a l i n e  p i l o t  

who has b e e n  j u d g e d  t o  h a v e  t h e  r e q u i s i t e  s k i l 1 s  t o  e u z l u a t e  t h e .  
- 
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p e r f o r n i a r i c e  oi f e  1 1 t y . ~ ~  p i  1 o t s .  A+ Lor e v a l  u a t  i o n  CI+ h i -5 or her -  

q u a l  i i i c a t i o i i s ,  t h e  C h e c k  Ail-man is c e r t i i i  e d  hv t h e  FAG and a c t s  

as tlie A u e n c y ' s  s u r r o g a t e  i rI e v a l  u a t  i rig t h e  c c m p a n y i s  p i 1 ot.5. f o r  

i n i t i a l  q u a i  i f i c a t i o n s ,  - c o n t i n u e d  p r o f i c i e n c y ,  and u p g r a d e  t o  

m a r e  s e n i o r  positions. Frcm t h e  p e r s p e c t i v e  oi: f 1  i g t i t c r e w  

members, t h e  C h e c k  A i r m a n  is a + e l  low p i  l o t  c h a r g e d  w i  t h  t h e  

d i f f i c u l t  CasK ~i p a s s i n g  judcment  o n  p e e r s  i n  t h e  i n t e r e s t s  of 

i g h t  s a f e t y  a n d  h i g h  p r o f e s s i o n a l  s t a n d a r d s .  F r o m  t h e  

m a n a g e m e n t  v i e w p o i n t ,  lie or' she is b o t h  a p i  l o t  a n d  a memher of 

I n a n a g e m e n  t ,  s o m e o n e  whose  1 oyal t i e s  s h o u l  J be both t o  t h e  

m a i n t e n a n c ?  uf f l  igl,t s t a n d a r b s  a n d  to t h e  S U C C J S S  of t h e  

o r g a n i L a t i o n .  I n  the e y e s  of t h e  FAA, t h e  C h e c k  A i r m a n  is si7 

i n d i v i d u a l  w h o ,  d e s p i t e  I i i s  d e s i g n a t i o n  as an a u e n t  o f  t h e  

r e g u  1 s t o r y  age13c;g~ ri-~a;~ be bi a s e d  i n eval  u a  t i on t o w a r d  t h e  

p r o t e c t i o n  o f  p e e r s  o r  the p r o t e c t i o n  o f  t h e  o r g a r l i z a t i o n .  L i n e  

p i  l o t s  t e n d  t o  regal-il t h e  C h e c k  A i r m a l i  a s  t h e  r e p r e s e n t a t i u e  ot: 

b o t h  t h e  FAA a n d  cclinpan;t m a n a g e m e n t  a r i d  also a s  t h e  most d i r e c t  

t h r e a t  to  m s i  n t e n a n c e  o+ t h e  i 1- 1 i c e n s e s  a n d  p r o f e s s i o n a l  

1 i we 1 i h o o d .  

The a u t h o r s  have otrssrved C h e c k  A i  r m e n  c o n d u c t  i n g  

e v a l u a t i o n s  a t  S ~ I J S ~ ~ I  ma.jor a i r l i n e s -  a n d  c a n  o f f e r  scme 

g e n e r a l  i zaC i o n s  + r c j m  t h e s e  o b s s r - v a t  i o n s .  O n e  i s  t h ? t  t h r o u g h  

s e l e c t i o n  a n d  s u r v e i l l a n c e ,  ChecK A i r m e n  a s  a c l a s s  a r e  e x t r e m e l y  

w e l l - q u a l i f i e d  C e c h r l i c a l l y  and h i g h l y  r n o t i u a t e d  t o  be f a i r  arid 

a c c u r a t e  i n  t h e i r  a s s e s . z . r n e n t s .  They a r e  a l s o  h i a h l r  a w a r e  o f  

.. t h e i r  personal- r e s p o r l s i b i l  i.es f o r  a v i a t i o n  s a f e t y .  T h e y  are 

0 q u ~ 1  1 y  aware of Ifti. c o n f  1 i c t i n o  p r e s s u r e s  a n d  r e s p o n . 5 . i  h i  I i t i e s  

, 

.. - 
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t l i a t  t h e  r o l e  engenders .  

A n o t h e r  is t ha t  t h e  t r a i n i n g  a n d  s t s n d a r d i z a t i m  a+ L'hacX 

A i r m e n  i n  e u a i u a t i o n  t e c h n i q c r e s  are q u i t e  1 i m i t e d .  W h i l e  t h e r e  i s  

ovei'wfie l m i  r ~ g  a g r e e m e n t  o n  w h a t  c a n s t  i ~ I J ~ P G .  u n a c c i p  tzbl e 

p e i - + w r t a i i c e  i n  the t e c t i n  i c a l  s t  i cX and rudder a r p e c  tc, oi $ 1  r i n g ,  

the1 .e  is 1 1 0  s i m i  l a r  c c l n s e r r s u s  on evaluat  i c n  of areas s u c h '  as. 

de c i s. i 011 mai; i 11 9 Crel.JJ cocwdi n a  t i 01-I , and ouers.1 1 coc%p i t 

m a n a g e m e n t .  The l a t t e r  f a c t w s ,  h o w e v e r ,  have b e e n  i s o l a t e d  as 

c a u s a l  f a c t o r s  I n  s n u m b e r  of t r a n s p o r t  a c c i d e n t s  a n d  ape major 

s .mrc2s of cancer-rt both t u  regulatory b o d i e s  a n d  to  a i r  c a r r i e r s .  

'There i 5 i n c r e a s i  n q  p r e s s u r e  on ChecK A i r m e n  to e u a l u a t q  

pe r - fu r lnance  i 1-1 t h e s e  a1-ea.5. ' r h i  s c r e a t e s  a s e r  i au=. di 1 emma + o r  

t h e  e v a l u a t o r .  wtto  i s  a w a r e  o f  t h e  n e e d  f o r  s u c h  j u d s m e n t s  to 

m a i n t a i n  a u i a t i o i i  s a + e t y  a n d  equally aware of t h e  lack ai: valid 

G u i d e 1  i r i e s  f o r  m a X i n g  s u c h  j u d g e n t s  o b . j e c t i u e l : v * .  I n  p r a c t i c ~ ,  

m u s k  ChecK Girmen seem t o  b&=e " u n s a t i s f a c t o r y '  r a t i n g s  on 

tecl-~rr i cal per+or-manca and t o  be r s  1 u c  t a n  t t o  d c w n g r a d e  p i  1 ot.5 i n  

t h e  i n a r e  s u b . j e c t  i we a r e a s .  Manr express ser  i o u s  c o n c e r n s  a b o u t  

t llis, & c K n o w l e d q i r t g  that  they do observe p i  l o t 3  w h o  arb s e r i o u s l y  

d e +  i c i e n  t i 11 crew soordi na t i 01-1 a n d  cc lcKp : t m x i a q e m e n  t Lu t are 

u n w i  1 1  i i jg  t o  # a i  1 4Fturl1 or) t h e 5 2  q - o u r t d s .  

E x p l o i t i n g  A v a i l a b l e  T e c h n o l o g y  

A-i we h a v e  n o t e d ,  required t e c h n c r l o g r  reqarding t h e  

1-ccordi ng of ,f 1 i 911 t pai-arne t e r - s  a n d  verbal i r r  t e r a c  t i c n s  i n  t h e  

c o n t r a s t  w i t h  t-klr s l a t s  . A  ! 5 +  a r  t a n d  r - + q : J  I r e d  i nz. tr1Jne.n t a t  i on  

i n  some o t h e r  c o u n t r i e s .  A d d i t i o n a l  Ir ,  t h e  a s . s e c c i n e n t s .  made 

.tiur. i rig f or..ma I eval  i ~ a t  i u n s  a re  ~ I J  I t s  I in i  t z d  i is s c o p e ,  
- .  - 



o$ 1 i n e  f1 i q h t  o p e r a t i o n s  i n c l u d i n g  bad w e a t h e r ,  c o m m u n i c a t i o n s  

wi  i f i  g r o u n d  and c a h i n  crews, a n d  t h e  + u l  1 r a n q e  o+ a b n o r m a l  a n d  

t h o s e  asscsci a t r d  w i  tii NASA,  h a v e  become h e a v i  l y  i n v c r l v e d  w i  t h  t h e  

d e v e l o p m e t i t  of LOFT s n c i  h a v e  d e a ~ e l o p e d  g u i d e 1  i n e s  a i m e d  a t  

E v e n  h i g h l y  e x p e r i e r i c e d  c r e w s  r e p o r t  t h a t  L U F J  i s  a p o w e r f u l  

t r a i i i i i i g  tool t h a t  a1 l o w s  t h e m  t u  t e s t  a1 1 t h e i r  s k i  I Is, both 

t a i h n  i cat and m a n a g e r  i a1 , u n d e r  e x  t r ao rd i  n a r  i 1 y real i st i c 

c o n d i  t ic ins. Whi l e  c r e w s  c a n  cJ.3in marly l ~ a 1 1 ~ a b l e  i n s i g h t s  +ream t h e  

e x p e r i e n c e  i t s e l i ,  e s p e c i a l  I Y  when t h e  s i m u l a t i o n  i s  v i d e o t a p e d  

arrd can be reu ie l * isc f , '  w h a t  i s  m i s s i n g  js a s e t  oi: m e a n i n g + u l  

sr i  t e r i a  O S  b o t h  p r o c e s s  and o u t c o m e s  w h i c h  w o u l d  - a l  l o w  t h e  

i n s t r u c t o r  t o  p r o v i d e  d e t a i l e d  feedback and t r a i n i n g  for 

p a r t i c i p a n t s .  ' 

/ 

The s i t u a t i o n  Lwcclmes rr1or.e d i f f i c u l t  w i t h  r e g a r d  t o  f o r m a l -  
- _  

appraisal oi crew p e r f w m a n c e .  141 tl-1ouc.h conceptus) i z e d  as a 

t r a i n i i r y  t o o l ,  the FGA, i n  a p p r c i u i r i y  t h e  s u t s t i  t u t i o n  of LOFT for 
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one oC the  r e q u i r e d  a r r i l u a l  c h e c K ~ ?  i r r s t  i t u  teci t h e  r e q u  i r e m e n  t 

t h a t  p e r f o r m a n c e  m u s k  be ' s a t i s tac tor?" '  , i . e .  m u s t  mee t  t h e  

q e n e r - 2 1  s t a n d a r r - L i s  sgpl i e d  to e v . s l u a t i o n  of i n d i v i d u s l  p i  I o t s .  i n  a 

s i mu 1 a t 01- or 1 i n e  c h e c k .  T h i s  r e q u i r e m e n t  p o s e =  great 

cf i f i  i c u  1 C i e's fur- those c o n d u c t  i ng the Crai n i n g .  O t h e r  t h a n  t h e  

u r u a l  t e c h n i c a l  p r o f i c i e n c y  s t a n d a r d s  that c a n  be  a p p l  i e J  to the 

p i  l o t  m a n i p u l a t i n g  t h e  c o n t r o l s ,  t he re  are  f e w  ual i d  g u i d e 1  i n e s  

f o r  e u a l u a t i n q  tile p e r f o r m a n c e  oi t h e  c r e w  as ir whole a n d  f o b  

p a r t i  C i o n i n g  t h e  blame (or p r a i s e )  ~ N Q ~ I Q  i n d i v i d u a l  crewmembers. 

A d d i n g  to d i f f i c u l t y  i n  c u a i u a i i o n  i s  t h e  f a c t  t h a t ,  g i u e n  t h e  

L ~ h ~ i r ,  problem oi f l r i i l g  f r - o r l r  P o i n t  A to F o i n t  B 5aTel./, w h i l e  

c o p  I n y  wi tli part  i c u  I ai- 5.1 t u a t  i onal i s s u e s ,  t h e r e  i s .n_g -si nal e 

. b g ~ t  ~ett to c u h d u c t  t h e  f l i g h t  safely and e x p e d i  t i o u s l r .  

O i  f i r r e n  t cr.ew5 c s p  i tal i 2 irtg on t h e  i r own e x p e r  i e n c e  a n d  

k i ~ c i w l e d y e  o f  c a p s b i l  i t i e s  and  1 i m i  t a t i o n s  may come u p  w i t h  q u i t e  

d i f f e r e n t ,  b u t  e q u a l l y  e f f e t t i u i .  s o l u t i o n s  t o  t h e  p r o b l e m s  

e n c o u n t e r e d .  T h i s  p o s e s  a d i + f i c u l  t p r o b l e m  f o r  t h e  e v a l u a t o r  

w h i c h  w i l l  be d i s c u s s s d  i n  a l a t e r  s e c t i o n .  

111 q e n e r a l ,  Check A i r m e n  h z u e  been e x t r e m e l y  r e l u c t a n t  to 

g i v e  ' u n s a t i s t a c C o r y "  r a t i n g s  f o r  LOFT, u s i n g  t h e  a r g u m e n t  t h a t  

" i f  t h e  cr-ew f o u n d  i t a s i g n i f i c a n t  l e a l - n i n g  e x p e r i e n c e ?  i t w a s  a 

s a t i s f a c t u r y  s o s s i o n  r e g a r d l e s s  o f  the p e r t o r m a n c o  e x h i b i t e d " .  

In f a c t ,  'the LOFl' s e t t i n g  p r c t u i d e c s  p e r h a p s  t h e  most valuaLle 

I - esource  a u a i  1.able for- p e r f c r m a n c e  e u a l u a t i o n .  N o t  o n l y  c a n  

v a r i a t i o n s  i n  resjpoii2.a t o  a c u r n p l a x ,  b u t  s t a i l d a r d i i e d  si t u a t i o n  

be obse i -ued ,  t u  t a1 so s c s n a r i  05 c a n  be c o n s t r u c t e d  e s p e c  i a1 1 y t o  - 

t e s t  s p e c i f i c  a S p d c t 5  of b e h a v i o r .  Fo r  e x a r n p i e ,  an individual m a y  

be a d q u a t e  i n  all t h e  t e c t l n i c a l  a s p e c t ;  of f l y i n g  a n d  may be 
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f ciiic t i 0 1 1  i n q  w e  1 1 a-5 ii ccr-p i 1 ut. 1 + ther-e &re ~ I J ~ Z .  t i crns., I~cwec/er,  

a b o u t  t h e  p i  lcl:lts c a p a c i  t y  t o  f i  1 1  t h e  C a l j t a i n  r o l e ,  a s c e n a r i o  

ancl managel- i a1 s% i 1 1 wh i I e s e r v  i rig a s  Cap tai n 0 1 - 1  t h e  s i  inu1 a t e d  

f l i g h t .  

1 1 1  general, LOFT is p r o v i n g  t o  be extremely u s e r ' u l  i n  t h e  

t r a i n i n g  S u n c t i o r i  and i s  g a i n i n g  w i d e  a c c e p t a n c e .  kwareneks of 

t h e  u t i l i t y  of t h e  LOFT p a r a d i g m  f o r  both normal a n d  s p e c i a l  

e u a l u a t i o n s  i s  g r o w i n g ,  % u t  i t s  p o t 2 n t i a l  h z s  only begun t o  b e  

r e a l  i z e c i .  

Ira t h e  o p i r i i o r i  of t h e  & u t h o r s ,  t h e  LOFT a p p r o a c h  c a n  p r o u i d e  

air- t r a n s p o r t  w i  t h  t h e  b e s t  p o s s i b l e  a p p r o a c h  to  b o t h  t r a i n i n g  

arid p e r t o r m s n c e  e v a l  Q a t  i crri bu t or11 y i + several  dsue 1 opmen t s  

o c c u r - .  The f i r s t  i 5 t h e  e v o l  u t i  on o f  an a s s a s ~ m e n  t t e c h n r j l  oqy 

i'lrat I 5 a c c e , t e d  b;. c c p e r a l  i c m a l  p e r  z m n e  1 as be r n g  re 1 i abl e ,  

u ~ l  i d ,  anc l  o b j e c t i u e .  Tile s e c o n d  i s  t h e  a c h i e u e m e n t  o+ a 

I - e d u c t i o n  i n  t h e  p r e s s u r e s  aqairrst e v a l u a t i o n  o p e r a t i n g  on b o t h  

t h e  a i r l i n e  inanaqe~nent and l i n e  p i l o t  q r o u p s .  I n  t h e  S o l l o w i n g  

s2.c t i oiis, w e  w i  1 1  di  s c u s s  s p e c  i i i c p r - c ; t l  erns i n  performance 

eualuation, research n e e d e d ,  and pozsible m o d i f i c a t i o n s  i n  

e v a l  u s t  i on pr-ocedur-es.  

Deue l  o p  i n g  B e t t e r  Toal s 

A s  w e  have n o t e d  aboue, t h e r e  are real o p p c r r t u n i  t i e s  + o r  

i m p r o u  I ng a s s . e ~ ~ ~ r n e n  t i n  a1 r e a d y  e x  i st i rig t e c h n  i q u e s  s u c h  as. L O F T .  

H o w e v e r - ,  p r o g r e s s  w i  1 1  be 1 i m i  t e d  i f  we a r e  r e s t r i c t e d  t o  the  

/ 

I 

__ 

. .  d e v i c e s  and da ta  t h a t  are c u r r e n t l y  a v a i l a b l e  i n  t h e  U . S .  T h e  

f o l l o w i n g  are stme d e v e l o p r n e r l t a l  p o s s i b i l i t i e s  t h a t  s t r i k s  u s  as 



G u t  u t i l i z i n g  a t  l e z s t  t h e  FGR data from r o u t i n e  ~ p e r a t i o n ~ .  f o r  

s:.'stenl a n d  i n d i v i d u a l  e v a l u a t i o n  ssernz. extremely ualuable. W i t h  

d u e  r e g a r d  fol- p r o t e c t i n g  t h e  r i g h t s  of i n d i v i d u a l s ,  s u c h  d a t a  

c o u l d  p r o v i d e  i m p o r t a n t ,  t i m e l y  i n + o r n a t i o n  on  t h e  p e r f o r m a n c e  of 

a i r c r a f t  a n d  c r e w s . .  

W i  th t h e  r v o l u t i i l r l  of n e w ,  more a u t c r n a t e d  a i r c r a f t  t h e r e  a r e  

u n d o u b t e d l y  a r a ~ i q e  ui' p a s s i b i  I i t i e s  f o r  c a p t u r i n q  more 

conlpreI Iensi  v c  i n i o i - m a t  i im o n  t /Ie c o n  t ru l  and m a n a g e m e n t  0-f 

f 1 i g l i t .  1-0 a c h i e u a  t h i s ,  t h e  c a s e  m u s t  %e made t h a t  i t is i n  t h e  

i n t e i - e s  t.5 * of bottr i ncii v i dual 5 aird o r g u n  i ;lat i o n 5  t o  ach i e v e  more 

comp I e t a  kilowi edge of p e r f  o l w a n c e .  

As5esZ.me.n  C Me ihoc 's . .  T h e  asscs.smer1 t of c r e w  p e r f o r m a n c e  i s. 

g r e a t l y  c o r n p l i c a C e d  tr t h e  f a c t  t h a t  t h e r e  a r e  m u l t i p l e  ways t o  

a c i l i a u e  good o u t c o m e s .  D i f f e r e n t  c r e w s  f a c e d  w i t h  an i n - f l i g h t  

s o l u i n a  a n d  manal;ement t e c h n i q u e s ,  a l l  of w h i c h  m a y  e f f e c t i v e l y  

r e s o l u o  the si C u a t i o i i  arld, a c c o r d i n g l y ,  m u s t  be c o n s i d e r e d  aocd 

s o l u t i o n s .  T h i s  makes i t extremely d i f f i c u l t  to d e f i n e  o b j e c t i v e  

cr i t+ i *  i a f i r  'goad" t e a t  psriornlarsce i n  cornp 1 e x  S I  t u a t  i o n 5  and 

J i f f i t u l  t t o  t r a i n  e v a l u a t o r s  t o  s c h i e v e  h i g h  r e i  i s b i  1 i t y  ii-, 

a s s e s s m e n t .  

._ 

G i u e i i  the f a c t  t h a t  a u a l . i e t y  o+ b e h a v i o r s  rnaY a1 1 r e s u l t  i n  

s a t i s f a c t o r y  outcomes and tha t  t h e r e  i s  r e l a t i v e l y  l i t t l e  

u a r . i a b i 1 i t y  i n  t h e  s a + e t y  of f l i g h t ,  t h e  b u r d e n  o+ e v a l u a t i o r l  i n  . 
most i n s t a n c e s  i n v o l v i n g  team c o o r d i n a t i o n  and performance m u s t  

- 
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f a l l  u n  tlie prtces .z .ec .  --- i n v o l v e d  i n  t f le  c o n d u c t  o+ f l i g h t  

u p e i - ~ i  i ons .  B e c a u s e  m u c h  ctf f l  i5fi t c r e w  o ~ a  iJat i o n  c e n t e r s  o n  hc:w 

c r e ~ r ~ s  r n a n a q e  noi1-5 . tandai -d ,  c r i  t i c a l  e v e n t s . ,  i t may be u z . s + u l  t u  

draw a c i i s t i n c C i o i 1  b e t w e e n  acu?e and c c n t i n u i n c r  abnormal 

s i  t u a t i u n s .  A c u t e  s i t u a t i o n s  are o n e s  C h a t  r e q u i r e  i m m e d i . z t e  

a c t i o n ,  u s u a L I l y  on t h e  p a r t  of t h e  p i  l o t  p h y s i c a l  Ir f l y i n g  t h e  

air-cr-af t .  Suc! ,  a c t i o n  m a y  r a n g e  from r e l a t i v e l y  s i m p l e  c h a n g e s  i n  

f l  i g l i t p l a n ,  s u c h  as a n  order- +rem A i r  'Trafiic C o n t r o l  t o  c h a n G e  

CUUI-SQ or- a1 t i  t u c l e  t o  e m e r g e n c i e s  s u c h  a s  t h e  n e e d  t o  a v o i d  a 

m i d - a i r  c o l l i s i u n ,  t o  abor t  a t ske-o+: i :  or l a n d i n g ,  or t o  cope 

w i t h  o t h e r -  immediate  t h r e a t s  t o  s a i e t r .  T y p i c a l l y ,  t h e s e  

si t u a t  i o n =  i n v o l u e  p r o c e d u r e s  wh i c h  a r e  h e a v  i 1 y o v e r 1  e a r n e d .  The 

k e y  f a c t o r s  are t h e  r - e c n c n i  t i n n  o+ t h e  n e e d  f o r  a c t  i o n  a n d  t h e  

p r o c e s s  o f  c . m o o t h 1 y  a n d  e + f i c i e n t l y  e x e c u t i n g  a p r e s c r i b e d  

s t r a t e g y .  'The e v a l u a t i o n  oi p e r f o r m a n c e  i 11 a c u t e  si t u a t  i oris is 

i * e l a t i v e l y  s t r a i g h t f o r - w a r d  as i t  i n v o l v e s  t i m i n g  a n d  e x e c u t i o n  o+ 

d e f i i i e d  a c t i o n .  M z n y  o+ t h e  b e h a i J i O r s  a s s e s s e d  i n  t h e  c u r r e n t  

F e r C o r n i a n c e  C h e c k  fa1 1 i n t o  t h i  s c a t e g o r y .  

Con t i n u  i n p  s i  t u a  t i an=, on tile o t h e r  h a n d ,  are t h o s e  where 

cortdi t i o n s  r - e q u i r e  d e c i s i o n  m a k i n g  i r i v u l u i n g  c o n s i d e r a t i o n  oC 

a1 t e r n a t  i v e  c o u r s s s  of ' a c t  i cui and the  d a v e  I oprnen  t o+ a s t r a t e g y  

o f  a c t i o n .  T I ~ e s e  ape s i t u a t i o n s  w h i c t t  are o v e r l F a r n e d  a n d  

where  un I y g e n e r a l  trai  n i n g  a n d  e x p e r i e n c e  i 5. re1 e v a n  t .  E x a m p l  e s  

o f  t h i s  t y p e  tf s i t u a t i o n  w o u l d  i n c l u d e  m e c h a n i c a l  m a l f u n c t i o n s  

t h a t  do n o t  p o s e  a n  i n s t a n t a n e o u s  t h r e a t  b u t  p l a c e  i n  j e o p a r d y  

.. t h e  sa+e c o n t i n u a t i o n  or c o m p l e t i o n  of a f l i g h t .  T h e s e  a r e  t h e  

t y p e s  of problems that  r e q u i r e  the c o o r d i n a t e d  a c t i o n  of t h e  f u l l  

/ 
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C I ' ~ I + J  arid are  tho5.e r n o s ?  1 iXe ly  to be  i n c l u d e d  i n  t h e  d e v e l o p m e n t  

oi' scs t i a r io s  f o r  LOFT. Tiler  a r e  also, n o t  s u r p r i s i n g l y ,  t h e  K i n d s  

oi si t u s t i c t r i s  f r e q u e n t l y  e n c o u n t e r e d  i n  i n c i d e n t s  a n d  a c c i d e n t s  

w h e r e  c o n c l u s i o n s  OT " p i l o t  e r r u r n  are r e a c h e d .  I t  is i n  t h i s  

area t h a t  t h e  m e  thodol cqr  of as.s.ez:z.inen t is most d e +  i c i e n  t . 
H a c k m a n  (IYd3) hs-5  d e v e l o p e d  a n o r m a t i v e  model oi: g F o u p  

e + + *  c t i v e n s s %  wh i ch p o s i  tc, t h a t  t h e  ouera l  1 e + f e c t  i v e n e s s -  o+ a 

work t e a m  is a j o i n t  f u n c t i o n  o f :  1 .  t h e  l e v e l  ot' e * S o r t  g r o u p  

members c o l l e c t i u e l y  e x p e n d  c a r r y i n g  csut  t a s k  w o r k ;  2.  t h e  x i o u n t  

o+ know1 e d l -  arid s k i  1 I member-s b r i n g  t o  bear- or1 t h e  g r o u p  t a s k ;  

& n d  3. the a p p r o p r i a i e n e s i  t o  the  task of t h e  p e p + c ~ r n ~ n c e  

----- s t r a t e o i e s  used by t h e  g r o u p  i n  i t s  w a r K .  T h e  n a t u r e  o f  

- 

1 cadcrstl i F; is a1 5.0 cr- i t i cal  i ri de terrni rt i rrg team per for rnanca .  

Hackc 'mm h a s  s p e c  i f i ed  thi-ee 1 eadel- f u n c  t i o n s  t h a t  can i m p r o v e  

teain p u r i o i . r n a n c e :  1 .  a t t e m p t i n g  t o  p u t  i n t o  p l a c a  t h e  K i n d s  oi 

s t r u c t u r e s  a n d  systerrtt, C i n c l u d i n g  rewards, t r a i n i n g ,  i n f o r m a t i o n ,  

a n d  o t h e r *  r e s o u r c e s )  t h a t  w i l l  p r o v i d e  a w o r k i n g  e n v i r o n m e n t  t h a t  

suppoi- t s  compe t e n t  member b e h a u  i o r  and excel 1 e n  t t e a m  

p e r + o r n r a n c e ;  2. b u i l d i n g  t h e  team a n d  f o s t e r i n g  c o l l g c t i u e  

l e a r n i n g ;  a n d  3. p r o u i d i n q  d i r e c t i o n  t o  m a n a g e  t h e  t a s K - e f f e c t i u e  

i n l e r - a c t  i or1 amcmq members. Th i s  m o d e l  w o u 1  d 5 d e m  t o  f i t we 1 1 t h e  

f 1  i g h t d e c k  e n u i r o i i r n e c i t ,  especially w i t h  i t s  g r e a t e r  s t r e s s  o n  t h e  

p r o c e s s e s  of g o a l  a t t a i n m e n t  t h a r l  o n  v a r i a t i o n s  i n  p e r f o r m a n c e  

o u  tcomes. What , i  5, c m s p  i c u o u s l  y 1 a c k i  np, h o w e v e r ,  i s an einp i r i cal  

i * e s e a i - c h  base s h c w i n g  i h e  f i t of Chis model t o  c o n d i  t i o n s  i n  t h e  

cocKp? t .  

T l i e  s t u d y  o f  s m a l l  g r o u p s  a n d  g r o u p  p e r f o r m a n c e  has lagged 

, f a r  b e h i n d  o t h e r  areas i n  p s y c h o l o q y  i n  b o t h  t h e  d e v e l o p m e n t o t  a 
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He lmre i cli, H a c k m a n ,  t.~ F o u s h e e  

methodoIocie5. - arid a l i a l y t i c  t e c h n i q u e s  ( H e l m r e i c h ,  B a k e m a n  & 

s c ~ i p f f c ~ ~ i  t z ,  1973; H e I m r e i c i i ,  1975i I-lcGrath, 15'EZ;. C a u g h t  b e t w e e n  

t he  a r t i f  iciatl i t y  c r i  t h e  l a b o r a t o r y  a n d  tile c o i n p l e x i  tr of n a t u r a l  

s i  t u s t i o n s ,  i n v e s t i g a i o r s  Iiaue d i r e c t e d  nmr-e a t t e n t i o n  t o  

i n d  i u i d u a  I as s 5 5. sm e n t a n d  1 ess.  t o  ui-iders taiidi n s  q r o u p  

p e r f o r n r a n c e ,  a si t u s i i o n  t h a t  p a r a l l e l s  the P ~ O C P S S  of e v a l u a t i o n  

i n  a v  i a t  i on. fin i m p r o v e d  c o n c e p  t u a l  u n d e r s t a n d i  n g  ot: t h e  

p r o c e s s e s  of g r o u p  iasK e r i a c t m e n t  i s  n e e d e d  a l o n g  w i t h  

rrte t h o d o l  og i e's u s e f u  1 f u r -  t h e  pr-ac t i c a t  a s 5 5 5 . z . n e n  t o f  g r o u p  

e f i e c  t i v e n e s s .  These i s s u e s  c o n v e r g e  on t h e  f 1 i qh t d e c k  w h e n  

e v a l u a t o r - s  are f a c e d  w i  t h  t h e  n e e d  t o  as':.e.=,.s b o t h  i n d i v i d u a l  a n d  

c r e w  per+ormance.  

l h e  necessary  f i r s t  s t e p  i n  e s t a b l  i s h i n g  m a r e  e i i s c t i v e  

f 1 i Q h t d e c K  p e r i o r m a n c e  e v a l u a t i o n  m u s t  b e  r e s e a r c h  aimed & t  t h e  

d e u e I o p m e r i t  and u a l  idation at: more p r e c i ~ a  indicstars of 

i n d i v i d u a l  a n d  q r r j u p  p e r f o r m a n c e .  F o r t u n a t e l y ,  t h e  a i r c r a f t  

s i n i u l a t o r  is a s u p e r b  research e n s r i r o n r n e n t ,  as d e m o n z . t r a t e d  i n  a 

s e m i n a l  NASA i n v e s t i q a t i o n .  In t h i s  s t u d y ,  t i c l e i n o  /47 c r e w s  f l e w  

a f u l l  i n i s s i m  s c e n a r i o  i n v o l u i n g  a t r a n s - A t l a n t i c  c r o s s i n g  w i t h  

s e v e r a l  m e c h a n i c a l  m a l f u n c t i o n s  n e c e s s i  t a t i n 9  c o m p l e x  d e c i s i o n s  

a L o u t  a b o r t i n g  t h e  f I igl i t  a n d  r e t u r n i n g  t o  t h e  p o i n t  of o r i g i n  i n  

de tei- i 01-a t i nc) w e a t h e r  c o n d i  

was u r i i q u e  i n  c s p t u r i r i g  

p e r f o r m a n c e ,  b u t  a1 so v e r b a  

/ 

i o n s  ( H u f f e l l  S rn i  t h ,  1Y79>. The s t u d y  

a n d  aria1 Y Z  i n g  n o t  o n  1 Y t e c h n  i c a l  

i n t e r a c t i o n s  i n  a n  a t t e m p t  t o  r e l a t e  __ ~ 

m a r i a g e m e n  t s t y 1  e s  and b e h a u  

& Manos, 1 Y 8 1 ) .  T h e  RuS 
. .  

, 

ors t o  objsc t i ge  p e r f o r m a n c e  ( F o u s h e e  

e l l  S m i t h  a n d  r e l a t e d  s t u d i e s  w e r e  
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i i i s t r u m e n t a l  i i i  d e r n o r i s t r * a C - i n g  rrt.3riy of the  1 i m i  t a t i o n s  i n  a u e r a l  1 

C I - ~ W  p e r + o r r n a n c e  a s s ~ s - s i r ~ e n  t !  a n d ,  more  i m p o r t a n t  1 y ,  gave i m p e t u s  

tu a ina.-iur r e s e a r c h  ericiesuctr b y  W S A  i n  t h e  a r e a  U S  crew 

p e r f w m a n c e .  A major a i r c r s f t  s i m u 1 s t o i '  r e s e a r c h  c e n t e r  i s  

near- i n q  c c m p  1 e t  i or1 a t  NASA-Ames Re.-;ear-ch C e n t e r  d e d i  c a t s d  t o  

r e s e a r c h  o n  c;'~~J.J p e r f u r m a n c e  < F o u s h e e ,  19841. Not o n l y  d c e s  € h i s  

s e t t i n g  allow a p p l i e d  r e s s a r c h  o n  d e t e r m i n a n t s  o f  f 1  i g h t c r e w  

p e r f o r m a n c e ,  i t a1 so p r a u  i d e s  an ou t s t a n d i  n g  e n u  i r o n m s n t  f o r  t h P  

e x p l o r a t i o n  or' tta5ic- q u e s t i c i n s  about sinall g r o u p  b e h a v i o r .  

The a t  tack o n  teza-n p e r + o r m a n c e  a sE . s sz .men  t m u s t  be 

mu1 t i d i m e n s i o n a l ,  i n c l u d i n g  o b s . e r u a t i o n s  a n d  r a t i n g s  i n  

u n c o n s i r a i  ned,  I i n e  o p e r a t  i on5 a n d  i ri c o n  t ro l  1 e d  f 1 i gh t 

s i m u  1 z t  i Ons w h  i ch prP.:.en t t h e  s:me o p e r a t  i o n a l  prcrbl ems t o  a 

iluinber of crew.3. I t  i s  i n  t h i s  a s p e c t  o f  r - e + i n i n g  p e r f o r m a n c e  

are I T I U S ~  i n t i m a t e l y  awkr-e o f  t h e  u a r i a t i o r t s  f o u n d  i n  t h e  s y s t e m ,  

c a n  be most u r e + u l .  G i v e n  a cclmini t m e n t  t o  research a n d  t o  t h e  

p r o t e c t i o n  of i n d i v i d u a l s  arid o r g a n i z a t i o n s ,  C h e c k  A i r m e n  c a n  

p r o v i d e  i n v a l u a b l e  d a t a  o n  t h e  c r i t i c a l  p a r a m e t e r s  i n  + I  i s h t d e c k  

m a n a g e m e n t  w h i c h  c a n  g r - e a t l y  f a c i  1 i t a t e  t h e  rece&rch  n e ? d e d  to  

i i n p r o u e  a s s e s s m e n t  t echno1 o g y .  

An i m p o r  t a n  t e 1 e m e n  t i n  t h e  r e s e a r c h  a p p r o a c h  i n u o l  vcs the 

d e v e l o p m e n t  o f  mu1 t i p l e  coding s c h e m a t a  d e s i g n + d  t o  c a p t u r e  t h e  

iriolecular aspects o f  p e r f c t r r n a n c e  e n a c t m e n t .  C o d i n g  c a t e g o r i e s  a r e  

e v a l u a t e d  u s i n g  time-l i n e d  u i d s o t a p e s  o+ LOFT s c e n a r i o s  f l o w n  by  

1 i l ie c r e w s .  Thr.ee broad a r e a s  are  spec i f i e d ,  i n f c l r m a t  i 

t i - a n s f e r ' ,  -- con t r o l  , a n d  q r w n  c l  ima te .  I n t o r i n a t i o n  t r a n s f e r  

t o m p o n e n  t s  i i1c 1 u d o  bo t i l  o p e r a  t i o n a l  a n d  soc i a1 -emot i onal . 
-_ 
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cciriimuri i ca t i oris arid f u r .  t h e r  i n c  1 ude b o t h  b r e a k d o w n s  of t h e  

r e l a t i v e  c c n t r i k i u t i o n s  C i n i  t i a t e c f  a n d  r e a c t i u e l  o i  team members 

a n d  the qual i t a t  i v e  a s p e c t s  o$ t h e  i n t e r a c t  i un C i . e ,  t h e  form.=.  Of 

c o r n r n u n i c a t i o n > .  C o n t r - o l  f a c t o r s  c o n s i s t  at d i r e c t  a n d  i n d i r e c t  

k t t e r n p t s  to i n f l u e n c e  arid " n i j n a g e "  t h e  o n g o i n g  si t u a t i o n .  C1 i m a t e  

13e.iers t o  i n d i c a t o r s  ui t h e  a + . i e c t i u e  t u n e  of g r o u p  i n t e r a c t i o n s  

and t h e  i n f e r r e d  s t a t e s  oi i n d i v i d u a l  t e a m  members. No a t t e m p t  

I sas  b e e n  made to  i m p o s e  i n d e s e n d e n c e  an t h e  b e h a u  i u r a 1  

c a t e g o r i e s ;  t h e y  a r e  r e l a t e d  c u t s  o i  t h e  s a n e  p h e n o m e n a .  

Pr-ocess  u & r  i ab1 e s  such a s  t h u s 5  j u s t  J e s c r  i bed a r e  di t f i  c u  1 t 

t o  i n t e r p r e t  e x c e p t  w i t h i n  t h e  c o n t e x t  oi: t h e  t a s k  s i t u a t i o n .  For 

t h i s  reason ,  seuer-a1 d i f f e r e n t  frame.=, of r e t e r e n c e  a r c  b s i n g  

e x p l o r e d .  'The m o s t  bac.ic c o n s i s t s  of e x a m i n i n g  e a c h  p h a s e  af 

il i g h t  C p r e - f l  i g h t ,  taZe-off, c l  i m b ,  c r u i s e ,  J s s c s n t ,  a p p r o a c h ,  

and l a n d i n g ?  d i s c r e t e l y  andj, w i t h i n  each  p h a s e  c l a s s i f y i n g  t h e  

s i t u a t i o n  a t  p o i n t s  i~+ m e a s u r e m e n t  a s  b e i n g  n o r m a l ,  acute non- 

s -- t a n d s r d ,  or _con t i  n u  i n u  n c n - s t a n d a r d .  f i n a t h e r  a p p r o a c h  i n u o l  u e s  

c l a + . s i f y i n g  a c t i u i  t i e s  i n  t e r m s  ot t h e i r  r e l a t i o n s h i p  t o  

nece.ss;rry a c t i u n s  d u r i n g  e a c h  p h a s a  of f 1  i g h t .  T h a t  is, a c t i o n s  

m a y  be  d i r e c t e d  t u w s i - d s  c o p i n g  w i t h  t h e  i m m e c l i & t e  s i t u a t i o n ,  m a y  

be a t t e m p t s  t o  c G m p T e t e  a c t i u i t e s  t ha t  ShrTjuld h a v e  been 

a c c c m p l  i shed e a r l  i e r  b u t  w e r e  d e f e r r e d ,  or  m a y  be S p c u s . s e d  on 

f u ! u r g  act ior is  a i d  the  i i e u o l o p m e n t  ot a c t i i r r i  s t r a t e g i e s .  A f i n a l  

appr-uich c o i i . s i s t 5  of u t i  I i ~ ~ ~ ~ g  ! e . a d e r  ( O a p t a i ; i >  G e h a u i o r  as a 

b e i - ~ c W ~ a - k  si??: r.5 ;: UJki i C i i  t o  m e a s u r e  t h e  b e n a u  i ors Of t h e  otkter 

/. 

. .  t e a l  inember '5 .  

W i t h  t h e  d e u e l o p r n e n t  .and u a l  i d a t i o n  of r e t  i s b l e  p r o c e a u r e s  

'3 -2 
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the critical aspects of performance and provide meaningful 

cGmpar-isuns with n o r m s .  A particularly important appl ication o+ 

the research should be the development o f  evaluation procedures 

that can be r e l i a h 1 . : ~  -- employed by Checft  A i r m e n  and others charged 

wi th p s r f c h n a n c e  assessment, including training personnel. 

Sect i on Imp1 i cat i ons . 
There i great potential f 01' improuemen t in 

a s s e = ~ ~ e n t / e v a l u a t i ~ n  p o l  icy, tools, anti practices. We f e e l  that 

the protected use of available data on +light parameters along 

with n e w  technologies fur recording relevant information can 

ofiec many benefits. However, the greatest promise lies in the 

enhancernertt o+ LOFT technology. The abi 1 i ty for crews  to learn 

their own strengths and limitations i n  a controlled situation is 

invaluable -and similarly, the setting provides an 

venue +or eval uat i ng overall crew performance 

individual capabil ities. However, the practical u t  

as well sis individual and group evaluation on d 

u n p a r a l  1 el e d  

as well as 

litr of LOFT 

nerisi oris o+ 

juc igrn~nt /decis ion-maki  n g  arid interpersorlal effectiveness must 

proceed . hand in hand wi th re+inement in the technology o f  
c 

- 
+ssac,smenC itself. 

33 



U. A Modest Integrat i ue Proposal 

Several modi f i cat i on= i 17 t h e  current check i ng proce5.s  caul d 

serve to optimize the trainina potential inherent in the LCFr 

approach and t o  obtain the  greater precision and relevance oi: 

eual u a t  ion needed. T h e  f o l  1 ow i iig are 5uggested as procedures 

which could i m p r o v e  both capabi 1 ities. 

E e d e i  i n  i n q  L U F f .  

Tile first s t e p  should b e  t o  ssparate + o r - m a l l y  the training 

and evaluation +unctions o+ LOFT. We f e e l  that i t  is invaluable 

+or crewniemlers, especial ly Captains, t o  receive the cpportuni t y  

auai lable during LOFT to gain mare understand 

behauiors and their c o n s e q u e n c e s  and to be able to 

behavioral strategies in a 'no--iaul t" situation. 

liarid, w e  feel that e u a l u a t i n n  of performance w 

ng o f  their 

exp 1 m e  n e w  

On the o t h e r  

thin a lina 

or.ierited paradigm provides information that i s  unavailable in the 

Proficiency ChecK and unlikely to shew up in most Line C h e c k s .  

Me reccrnmend that the term LOFT Le r e s e r v e d  for training 

periods where formal, mandated eualuatian is e x p l  ici tly emitted. 

1 t is suggesleu' that each crewmember- have the opportuni t r  to 

participate i n  a L U F i  at l e a s t  once a y e a r ,  flyirig in h i s  or h e r  

riurma1 posi t ' ion .  LOFT 5essiorr-3 s t i o u l d  t e  r u n  t y  specia! I Y  trained 

Instructors ut- L O F T  Coordinators w h o  can p r o v i d e  extensiue 

f eedtack clri on' bulh i ndi u i dual prof i c i ency and g r s u p  p r o c e s s  and 

can serve as resources for addi tianal training in either res.ource 

management o r  technical areas. I t  is probably preferable for the 

LOl-7 Coordinators ~ o l  also to be C h e c k  Airmen, as i t  is extremely ~ 



.He lmre i ch, HacKlnan 2 Foushee 

difiicul t to swi tcti between the training arrd the evaluation 

modes. Of course3 i f  t h e  LOFT Coordinator observes serious 

problems? individual or- interpersonal, th.5t c ~ l ~ l d  threstcn 

s i a + e t y ,  there is an imp1 isi t requirement that this behavior be 

1-eported. This, however, is no di+fer-ent from the respmsibi 1 i t y  

any Ciieck' Airman or even any 1 ine pi lot should S e e 1  for 'the 

maintenance o i  f l  ight 5 a S e C y .  

LUCK:  e Pc?nroach C h e c k i n q .  

W e  bel ieve that the evaluation o i  a1 1 crewmembers in the 

environment o-f 1 i ne operst i o n s  pros.en t i ng abnormal si tuat i ons 

requiring team coordination i s  also essential t o  flight saiety. 

I t is recmnmended that each + l  ight crewmember be obscrvel in thi 9 

setting uritier formal e v a l u a t i o n  conditions. T h i s  is particularly 

importznt f o r  the  Captain, as his o r  her5 i s  the primary 

1-esponsibil itr for- ciecisicrn-nrak'inq and crew coordination a s  well 

as for the ouel-a1 I management o f  t h e  + 1  ight. To Keep t h e  

distinction between this t y p e  of e v o l u t i o r r  a n i  LOFT as distinct 

a s  possible, we recoInmend the use o+ a different terminology. One 

label that could bo applied to the formal evaluation is or 

.-. Line Oriented ghecg. 'The LOCK would be conducted b r  a Check 

Airman q u a l  i+ieti t o  give ~irr~ulator Pro+iciencr C h e c K s  who has 

also been given formal instruction in both the conduct of line 

oriented simulations and techniques of individual and group 

eual uat i on. / 

I 

We feel that reliable and objective assessment 0.t' overall 

--I- crew performance can be achieved in the LOCK.  I n  the c a s e  of the 
! 

Captain; ual id i n d i v i d u a l -  evaluation car1 a l s o  be accomplished 

because I~is or- h e r  respunsibi 1 i lies include t h e  coordination and 

35 



u t i 1  i z h t i o r i  c 4  a l l  a u a i l a b l s  r - e s o u r c e s ,  e s p e c i a l l y  i n c l u d i n g  t h e  

c a p a b i  1 i t i e s ,  o t  o t h e r  cr~wrnernber-s.  Fi r s t  U f i ' i  i e r  p e r f o r m a n c e  i 5 

m o r e  d i f i i c u l t  t o  e ' ~ a i u a t e  i n  the f u l l  C P B W  c o n t e x t .  T h e  F i r s t  

O + + i c e r  r o l e  is a p i v o t a l  o n e .  He or  s h e  is e x p e c t e d  t o  be 

t e c h n i c a l l y  p r d i i i e n t  i n  t h e  o p e r a t i o n  o+ t h e  a i r c r a f t ,  i n  

f u l f i l l i n g  a n  i m p c r t a n t  s u p p o r t  r o l e ,  a n d  a l s o  a b l e  t o  a s s u m e  t h e  

C a p t a i n ' s  r o l e  i n  t h e  e v e n t  of s u b t l e  or p r o + o u n d  i n c a p a c i t a t i o n .  

l-hat t h e  l a t t e r  is a n  i m p o r t a n t  i s s u e  is s Q e n  i n  r e s e a r c h  o n  

F i r 5 . t  O f + i c e r .  r e a c t i o n s  to C a p t a i n ' s  i r t c a p a c i  t a t i o n  ( H a r p e r ,  

Kidel-a? JC C u l l e n ,  1?711, i n  a c c i d e n t s  w h e r e  t h e  F i r s t  O f f i c e r  h s z .  

f a i l o t i  to a s s u m e  r e s p o n s i b i l i t y  ( e . g .  M'S5 1 % 8 ) ,  a n d  i n  t h e  f a c t  

t h a t  a coonsi darabl Q n u m b e r  csT FAA a p p r o v e d  L W 7 '  s c e n a r i o s  i nu01 we 

C a u t a i n  i n c a p k c i t a t i o n .  I t  would a p p e a r -  t o  be i m p o r t a n t  t o  

e u a l u a t e  F i r s t  O f i ' i c e r s '  p e r i ' o r r n s n c e  i n  t h e  C a p t a i n  r o l e  a n d  w e  

r e c u m m e n d  C h a t  t h e y  Lie e v a l u a t e t i  i n  a LOCK w h e r e  t h e r  e n a c t  t h e  

C a p t a i n  r o l e ,  a1 t h o u g h  t h e  p e r f o r m a n c e  s t a n d a r d s  i n  t h i s  c a s e  

m i g h t  n o t  be as s t r i n g e n t  a= t h o s e  a p p l i e d  t o  l i n e  C a p t a i n s .  
1 

I f  L O W  is t o  Le  u s e d  e f i e c t i u e l y  a n d  f a i r l y ,  p a r t i c u l a r  

care m u s t  be e x e r i i f s d  i n  t h e  d e u e l o p m e n t  a n d  e v a l u a t i o n  of t h e  

s c e n a r  i os ernpl ored. Every s c e n a r  i o s h o u l d  Le  t e s t e d  t o  u e r  i + y  

t h a t  i t  e l i c i t s  b e h ; t u i o r s  r e l s u a r l t  to c o c k p i  t m a n a g e m e n t  a n d  t h a t  

i t  d o e s  n o t  p l a c e  u i i f a i ~ .  p r e s s u r e s  on t h e  c r e w  b e i n q  e y a l u a t e d .  

I t is p a i * t i c u l a r - l y  recornrnerlded t h a t  LOFT a n d  LOCK f o r m  

i n t e g r a l  p a r t s  ot: b o t h  i n i t i a l  a n d  u p g r a d e  t r a i n i n 9  f o r  a l l  

f l i g l i t c r e w  p o s i t i o n s .  E s p e c i a l l y  i n  i n i t i a l  t r a i n i n g ,  LOFT 

_ .  p r o v i d e s  a m e a n s  of t e a t h i n g  crewinembers t h e  c h a r a c t e r  i s"ci c s  of. 

t h e  o p e r a t i o n a l  e n u i r o n n l e n t  i r l  w h i c h  t h e y  w i  I I be f l y i n g .  LOCK 

, 

1 

. -  
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He lmre i c h, Hackman, t~ Foushoe  

can provide more assurance that t h e  individual is c a p a b l e  of 

hand1 i n y  t h e  mui t i  pl e derriaid5. o i  the 1 i n e  set t i ng than any 

i iidi u i dual c l ~ e c K ,  

T I I ~  implementation o+ LOCK assessment is not intended to 

-- reolace training, practice, and evaluation of the traditional, 

'stick &id rudder-'' pilot sx'ilis that are measured in the pressnt 

Pro+ i c i ency Trai n i ng and P r o i  i ci ency Check. LOFT and LOCK ;ire 

seen a5 a suuulenrer l? .  tu current practices. 

Issues - in imo?enientatir;n. 

To adopt the type o+ crew and indiuiduzl evaluation 

discussed here would require a change in the Federal kuiation 

Regulations. l3is necessarily would involve a redefinition of 

p i l o t  proficiency and a r-ecognition o+' the interdependency of 

c r ewinembe r s in achieving sa9e and e+fectiue fl ightdeck 

iilanagement. lliis is an endesvor the FAA is only 1 ikely to 

u n d e r t a k e  i f  both airlines and pilots support s u c h  innouation. 

T h e  imp1 icatiorl of t h i s  is that the evaluation proces.5 must be 

cost effective in terms of enhancing f 1  ight s z f e t y  and 

efficiency, I I I U S ~  be objective and equitable, must not subject 

pilots to the risk of losing their licenses as a result of 

capricious or &iasud evaluation, and should not increas3- the 

1 iabi I i ty of- air1 ineo fol- pi l o t s '  errors. 
/ 

We feel that this approach to t e m r  eualuation is of great 

potential value and is much needed in commerci&l auiation. We 

also believe that i t  is realistically attainable, giuen a good 

faith approach to sa+ety enhancement by all concerned parties. I t  

would, -however, be a niajor strategic error to press t h e  FAA to 

mandate this type of evaluation +or a11 carriers at this point in 

- 

- 
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time. TI.iis i s  pa-ticularly true before more progress has been 

made i n deve I op i rig and * ~ a l  i dat i ng a % s e ~ ~ i n e r i  t techn i ques. 'The 

strategy with the highest probabil i ti. of s u c c e s ~  is 1 ikely to be 

to allow organizations, by waiver, to institute such an 

evaluation program on a trial basis. I f  the programs achieve 

their potential, t h e  force for implementation will come from 

below rather than above. 

In tlie initial, 'pilot" phases of utilizing this approach to 

fl ightsrew eualuation, the critical need will be +or databases 

that  can  Le used l o  u a l  idate triter-ia irr 1 i n e  operations and to 

determine the i i -  uti1 i tr for development o f  selection criteris and 

training procedures. A method shc~uld b e  d e v e l o p e d  to maintain the 

confidential i ty of indiuidual pilot records (above and be;mnd the 

current 'satisfactory' - 'unsatisfactory' evaluation) so that 

t h e s e  mol-e detailed performance measures can be u s e d  to improve 

t h e  syslern wi thuut undue risk t o  participating carriers. We + e e l  

\ 

that this is an achievable goal that requires awa-eness by t h e  

regulatory agency of the need for such extensive evaluation data 

at the individual level, sensitivity to the fact that such 

informstion repressnts a potentially ticKing time bcmb while i t  

vesides in f iles'that m a y  h a v e  to be released t o  the pub1 ic, and 

ii willingness t o  shield such information from outside attack. 

NASA h a s  achieved this protection in the Aviation Safety 

kepoi-tiny System; i t should be possible, under a cost-benefi t 
f 

anal ysi s, to deve lop procedures and safeguards ths t are equ i tab1 e 

to r * l l  and will allow the most effective utilization af data. 
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